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Sixpence per 100 screws saved, 
but £17.10.0 lost im fitters’ time, 
due to inferior screws being used. 
This instance, among others, has 
been brought to our notice, and 
all Production Engineers, Works 
Managers and Stockists are warned 
that other socket screws of inferior 
tensile strength should not be sup- 
plied under the name “Unbrako.” 


Unbrako High Tensile Socket 
Screws are guaranteed and cannot 
be broken or damaged by over- 
tightening. 
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HIGH SPEED GEAR SHAPERS 





BY 
CENTRALISED CONTROL 
AND EASY ACCESS 
TO ALL PARTS 
CHANGE-OVER — TIMES 
HAVE BEEN STILL 


FURTHER REDUCED 


Write for full particulars or send 
blue prints for production estimate 


‘ 7” 
UMMOND-ASQUITH (SALES) LTD 


KING EDWARD HOUSE ~ NEW STREET - BIRMINGHAM 
Phone: Midland 3431/23 
Grams: Maxishape Birmingham 
LONDON: HALIFAX HOUSE * STS AND* W°C'2 
GLASGOW : 175 WEST GEORGE STREET 
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~ «WITH PATENT COVERED BED 


SPECIFICATION 


Height of centres . 12} in. , No. Of spindle speeds 
Swing over bed covers 23 in. forward & reverse . 16 


Dia. of hole trem Range of spindle speeds 
spindle. . 4 in. 16 to 580 r.p.m. 


Further details on reauest 


W463A 
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Table 51" x 114" 
swivels 50° each way 


Movements 28" x 10" x 18" 


12 spindle speeds 
29 - 775 r.p.m. 











12 feed rates 4" - 104" 
and rapid at 100" 


Universal dividing head 
admits 12" » 30" 
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B.S.A. TOOLS LTD. 


BURTON GRIFFITHS & (CO. LTD. 
MARSTON’ GREEN, BIRMINGHAM. 
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The Barber-Colman Type “‘S” 
Automatic Hobbing Machine 
represents the latest develop- 
ment in high-speed, continuous 
hobbing of gears and pinions 
for precision instruments, such 
as clocks, watches, cameras, 
meters, etc., which require 
smooth, accurate gearing. It 
handles work up to 1 in. dia. by 
tin. face in any machinable 
material. The machine is entirely automatic and is positively con- 
trolled by adjustable cams. The machining cycle consists of loading 
and clamping; rapid approach to the hob; feed; quick return; ejection 
and repeat. After set-up the operator can work several machines, 
it being only necessary to keep the magazine filled with blanks. 











FOR DETAILS WRITE TO 


BARBER & COLMAN LTD., MARSLAND ROAD, BROOKLANDS, MANCHESTER 


Telephone; SALE 2277 (3 lines). Telegrams: “‘ BARCOL" SALE. 


BARBER-(0 
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We manufacture a comprehensive 
range of High Grade Power Presses, 
3—300 tons capacity, eminently suit- 
able for the production of Gas and 
Electric Cookers. Our Technical 
Department is at your service to 
) deal with your pressing problems. 


Honpenn Mason: Eowarns in 


WOODLANDS FARM ROAD, PYPE HAYES, BIRMINGHAM, 24. 
Telephone : Ashfield 1104 (7 lines) Telegrams : Aitchemmee, Birmingham 
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i. 
Mr. Otis may have added to the —« 


have so much to offer the manufacturer who is prepared to 


...make light work of (it) 





HIGH DUTY ALLOYS LIMITED, SLOUGH, BUCKS 


(Regd. trade mari) 


rotundity of the tired business man 
but he certainly gave the world a lift when he defeated the power of 
g with his cage and cable. To-day there are more ways than one of over- 


coming &. There are, for example, all the new aluminium and magnesium 





alloys which make for lightness combined with strength. We at H.D.A. spend 


all our time inventing, perfecting and manufacturing these new alloys which 


HIGH 
with DUTY 
S ALLOYS 


INGOTS, BILLETS, FORGINGS AND CASTINGS IN ‘HIDUMINIUM ALUMINIUM ALLOYS 
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No. 3 Capstan Lathe with 
over-arm chasing attach- 


ment. 


Bar Capacity up to 


I’ diameter. 


JOURNAL OF THE INSTITUTION OF PRODUCTION 











Trouble free auto- 
matic  bar-feed. 
Pneumatic or hand 
locking for collets 
and chucks. Rapid 
interchange be- 
tween bar and chuck 
work, Choice of 3 
speed ranges, each 
with 12 speeds (6 if 
no gearbox). 6 
power-feed rates to 
turret with same 
feed-shaft speed. 


Reasonable Deliveries. 


TIMBRELL & 








ENGINEERS 


THE HOUR 
THE NEED 
THE MACHINE 


This new capstan lathe definitely 
gives faster production. Relatively 
few moving parts, some of light alloy, 
permit extremely fast starting, stopp- 
ing and reversing movements which 
are foot controlled to free operators’ 
hands. Capacities up to 2” bar Dia. 
Built-in. motor and _ electrical 
controls. 


WRIGHT LTD. 


SLANEY STREET BIRMINGHAM 4. 


Telephones : Colmore 4523-4. Central 1201. 
Telegrams: “Revolving” Birmingham. 
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FACTORY WARMING 


COAL CONSUMPTION 
A GLIMPSE 


AT THE FUTURE 


We'll use less 
coal after 1948 
when we've 
installed 
radiant 
warming 


< 


RICHARD 
CRITTALL 


RICHARD CRITTALL & COMPANY LTD. 
156, Great Portland Street, London, W.1.  tnpincers to u-u 

ing George V/ 
Also ot Birminghom, Liverpool, Hanley, Glosgow, Poris, Lisbon, Istanbul, Montreal, New Yerk 








By Appointmen: 















































S888 8s seeen BS RES eee eee 








EECCCECECEECH EEE EEE EEE EEE EEE EEE EEE EE EEE Ee HEE EE EEE 


JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 

















One of the five self-contained 
H-P*M_all-hydraulic die 
casting machiues installed at 
Messrs. Hoover Ltd., Perivale, 
for production of intricate 








vacuum cleaner castings. 


a 
For precision parts ik. 


use modern die casting equipment by II-P-M 


S short metal supply slowing up rugged, straight-line hydraulic die 
your production ? Are youlooking clamp, an exclusive H'P*M design 
for a way to make your produci feature. This outstanding develop- 


better, lighter —- at lower cost ? ment permits confining the pressure 
Here’s a way to do it—by non-_ to the die cavities. There’s less flash 
ferrous design. As the installation —- and castings are more uniform. 


picture shows, Hoover Ltd. uses Production is faster too. 

large intricate die castings, pre- If the standard machines don’t fit 
cision produced on H°‘P*M All- your die casting requirements pro- 
Hydraulic High-Pressure Die Cast- duction units can be built to your 
ing Machines. specifications. Our specialists are 
The secret of successful production available to help you with your 
on large parts like these is the big, problems. It’s all part of... 


A+ C.- WICKMAN LIMITED . COVENTRY 
LONDON - BRISTOL - BIRMINGHAM - LEEDS 
MANCHESTER + GLASGOW - NEWCASTLE 
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Pathfinders in Accuracy 


What Is the background to the intense pursuit of accuracy which fies 
behind much of the progress in modern engineering! A prominent 


part is played by the Coventry Gauge organisation where progress 






in precision Is developed from the laboratory stage to meet the needs 
of industry as a whole in the form of still more accurate gauges, 


measuring instruments, and machine tools. 





Coven iry 


k& TOOL C0. LTD, 


COVENTRY. GT. BRITAIN 





A Matrix Internal Diameter Measuring Machine. 
The top illustration shows the headquarters of 
the organisation at Coventry. Another ex- 


tensive plant is situated at Brechin in Scotland. 
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APPOINTMENT OF EDUCATION OFFICER 


Owing to the ever increasing interest now being taken by techni- 
cal colleges and industry in production engineering, The Council 
of the Institution of Production Engineers is pleased to announce 
that Mr. T. B. Worth, M.I.P.E., A.M.I.Mech.E., A.M.I.E.E., 
has been appointed Education Officer to the Institution and will 
take up his duties on 1st February, 1948. 

Mr. Worth has already made several valuable contributions to 
the advancement of the educational activities of the Institution, 
and in the furtherance of this important aspect of Production 
Engineering it is hoped that all those concerned with the education 
and training of Production Engineers will avail themselves of his 
services. 


Mr. Worth, who is 38 years of age, was educated at the Wyggeston 
Grammar School and the College of Technology and Commerce, 
Leicester, where he gained Higher National Certificates, with 
Distinction, in Mechanical and Electrical Engineering. 

He was indentured to Messrs. Wadkin, Ltd., Leicester, where 
after receiving training in the Production Sections, Tool Room and 
Drawing Offices, he spent a further eight years, mainly on develop- 
ment work for the application of electric driving of machines. 


During the latter part of this period, Mr. Worth was a visiting 
lecturer at the Leicester College of Technology and Commerce 
and the Mining and Technical Institute, Coalville, Leicestershire, 
and in 1937 he left industry to join the full-time staff of the Leicester 
College of Technology, where he was appointed Lecturer in 
Mechanical and Electrical Engineering subjects. 


In 1940 he was released for a short period to undertake important 
survey work for the Industrial Capacity Committee of the Production 
Council, North Midland Area Board, and in 1941 he was appointed 
Head of the School of Army Technicians in the Leicester College 
of Technology, being responsible for the organisation of courses for 
the basic engineering training of tradesmen for His Majesty’s 
Forces, in conjunction with the Directorate of Military Training. 
Later he designed and equipped the College Metrology Room, 
which was one of the first to receive National Physical Laboratory 
Certification under the scheme of Measurement Centres in 
Technical Colleges. 


In 1944 Mr. Worth was appointed Head of the Production 
Engineering and Trades Course Section at the Birmingham Central 
Technical College, where he has been responsible for National 
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Certificate Courses in Production Engineering, and for City and 
Guilds of London Institute Engineering Trades Courses. He 
leaves this post to join the staff of the Institution. 

Mr. Worth has served on the Association of Principals of 
Technical Institutions—Association of Technical Institutions Com- 
mittees for the formulation of Schemes of Equipment for Workshops 
and Laboratories in Technical Colleges ; the Engineering Advisory 
Committee of the Union of Educational Institutions, as a 
Moderator ; the Birmingham Section Committee, the Education 
Committee and the Joint Examinations Board of the Institution. 


Mr. Worth’s new duties will be : 


(i) To maintain a close functional relationship with Institution’s 
Education Committee. The Education Committee is ,respon- 
sible to Council for the formulation of the Institution’s policy 
in the field of technical education. 


(ii) To establish the necessary liaison with Government Depart- 
ments, Local Authorities, Educational Institutions, Professional 
Bodies and Industry, so as to remain informed on current and 
future needs, and existing facilities, in the field of technical 
education, in so far as they have a bearing on production. 


(iii) To advise and assist the Education Committee in the formula- 
tion of the Institution’s policy in technical education, in 
relation to the current and future needs and existing facilities 
referred to in (ii) above. 


(iv) To co-operate with Technical Colleges and examining bodies 
in the development of subjects specifically related to the field 
of production engineering, and in particular to the development 
of Higher National Certificate Courses in this subject. 


(v) To represent the Institution as Joint Secretary on the Joint 
Committee for the Higher National Certificate in Production 
Engineering. 

(vi) To represent the Institution in all other matters relating to 

production engineering in the field of technical education which 

shall from time to time be deemed desirable by the Director 
and General Secretary. 


ERRATA 
For third line of clause ¢ Institution Ni 


read as follows : 


‘reach Head Office b 




















THE INSTITUTION OF PRODUCTION ENGINEERS 


INSTITUTION. NOTES 
February, 1948 


concratutations Lhe Institution offers congratulations to the 
Preston Section, which has recently reached a 
membership of 200. 


ELECTIONS TO a) Members will appreciate that the future of any 
COUNCIL 1948/49 democratic institution depends entirely on the 
NOMINATIONS = deliberations of those whom its members elect to 
its governing body. It is essential, therefore, that the forthcoming 
Council Election should receive the caretul attention of all corporate 
members. 


6) In addition to Officers and Section representatives, Council 
includes twelve Elected Members of whom two must be Associate 
Members. In accordance with Articles of Association 44 and 45, 
of these twelve members the six who have been longest in office 
must retire annually, but they may seek re-election. 


c) In accordance with Article 49, nominations are now invited 
to fill the six vacancies for Elected Members thus created (five 
Members and one Associate Member). 


d) Candidates for election must be nominated in writing by three 
Members or Associate Members of the Institution, nominations to 
reach Head Office by not later than 16th March, 1947. 


e) In addition to nominations as at (d), each Section Committee 
may nominate one candidate. 


f) The following are the six members who will retire in 1948 
under (6). No nomination is required in respect of any of these 
gentlemen, should they wish to seek re-election. This exception to 
the rule is provided for under Article 49. 

1. Mr. B. H. Dyson, M.I.P.E. 
. Mr. E. J. H. Jones, M.B.E., M.1.P.E. 
. Mr. R. Kirchner, M.I.P.E. 


Mr. W. C. Puckey, M.I.P.E. (elected to casual vacancy 
resulting from decease of Mr. H. A. Drane, M.I.P.E.) 


. Mr. H. J. Swift, O.B.E., M.I.P.E. 
6. Mr. F. Bloor, A.M.I.P.E. 


—- Ow N 


Un 
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INSTITUTION NOTES 


GRADUATESHIP |. The Graduateship Examination of the Institution 
EXAMINATION, ©! Production Engineers will be held on Friday and 
1948 Saturday, April gth and roth, 1948. 

2. Examination Entry Forms, which are obtainable from the 
Head Office of the Institution, must be despatched so as to reach the 
Head Office by not later than the 28th February, 1948, and must be 
accompanied by an entrance fee of ten shillings. 

3. No entry will be accepted unless accompanied by a Form of 
Application for Junior Membership. 

4. Candidates must be under 28 years of age. 

5. Rules and Syllabus and copies of past two years Examination 
Papers may be obtained from Head Office (price 3d. per set). 

6. Full details of the Examination will be sent to every candi- 
date. 


NEWS OF MEMBERS 


Mr. T. K. Dinsdale, Grad.1.P.E., has joined The De Havilland 
Aircraft Company. 

Mr. Arnold Emmer, Grad.1.P.E., is now with the East Anglian 
Engineering Company as a Designer-Draughtsman. 

Mr. R. H. Garner, A.M.1.P.E., is taking up an appointment as 
Principal of a new Technical College which is to be opened at 
Burnbank, Glasgow. 

Mr. W. H. Hedger, Int.A.M.1I.P.E., has been promoted to the 
rank of Senior Experimental Officer, Armaments Design Depart- 
ment, Fort Halstead, Kent. 

Mr. J. A. Land, Int.A.M.1.P.E., has taken an appointment with 
Hindustan Motors, Ltd., Calcutta, India. 

Mr. F. D. H. Ronald, A.M.1I.P.E., is now Tool Room Foreman 
with Pressure Castings of Canada, Ltd., Ontario. 

Mr. C. M. Pearson Smith, A.M.I.P.E., has joined the staff of 
Herbert Argentina, S.R.L. Buenos Aires, Argentina. 

Mr. H. L. Thomas, A.M.I.P.E., has resigned his position as 
Senior Engineering Consultant with The Wallace Attwood Com- 
pany, and has joined the Mining Engineering Co. Ltd., Worcester. 

Mr. T. D. Walshaw, B.Sc., D.L.C., A.M.I.Mech.E., A.M.I.P.E., 
who has been Student Centre Secretary for some time, has left 
his appointment as Senior Lecturer in Mechanical Engineering 
at Loughborough College and has taken a post on the Lecturing 
Staff of the Department of Mechanical Engineering of Liverpool 
University. 

Mr. F. Westhead, Int.A.M.1.P.E., has taken an appointment in 
Tanganyika with the United Africa Co. (M.A.), Ltd. 

Mr. R. Wildey, Int.A.M.I.P.E., has been appointed Technical 
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Representative, London Area, for Small Tools, Kennametal and 
Gauge Departments, on behalf of Geo. H. Alexander Machinery, 
Ltd., Birmingham. 

Mr. H. C. Wright, Int.A.M.I.P.E., is now Works Manager of 
The Washington Chemical Co. Ltd., Paisley. 


opituary Ve deeply regret to announce the deaths of Mr. 

- M. Eady, M.I.P.E., President of the Australian Sub- 
Council and of the Melbourne Section, and Mr. F. A. Pucknell, 
M.I1.P.E., of Manchester Section. 


Mr. Eady, who at the time of his death was Managing Director 
of Messrs. McPherson’s, Ltd., had been associated with the firm 
for 40 years, and held a most prominent position in the engineering 
world of Australia. 

He was Honorary Treasurer and a past President of the Victoria 
Chamber of Manufactures, and also the Associated Chambers of 
Manufactures of Australia. 

Since the inauguration of the Institution activities in Victoria 
in 1943, he had been of untold assistance in many ways and his 
passing will be keenly felt by his many friends and associates. 

Mr. Pucknell was a Past President of Manchester Section, a 
Member of Council for many years, and a member of the Committee 
of Manchester Section from its inception until he recently resigned 
because of ill-health. He was an indefatigable worker not only for 
the Section, but also for the Institution, and will be greatly missed 
by all who were privileged to know him. 

We also regret to announce the death of Mr. J. Leishman, 
M.I.P.E., of Western Section. 


SECTION ACTIVITIES 


The 1947 portion of this Section’s programme was 
concluded with a Joint Meeting on December 5th 
with the Illuminating Engineers’ Society, the subject being “‘ Indus- 
trial Lighting and Decoration’. Lectures have also been given on 
** Cold Upsetting and Thread Rolling’? by Mr. T. C. Parker, 
M.I.P.E., ‘“‘ Electronics in Industry”? by ,.Dr. W. Wilson, and 
“Valid Incentives”’ by Mr. E. C. Gordon England, M.I.P.E., 
F.R.Ae.S., F.I.1.A. This latter paper was widely quoted in the 
technical press. 

Owing to catering and transport difficulties the Section Social 
Committee decided to cancel the Annual Christmas Dinner, but 
hope to hold the Annual Dinner Dance on February a2ist, as 
arranged. 


BIRMINGHAM 
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INSTITUTION NOTFS 


The Section Committee recently welcomed back the Section 
President, Mr. F. Bernard White, M.I.P.E., who has just com- 
pleted a tour of industrial plants in the U.S.A. 


A Sub-Committee has been elected to raise funds towards the 
Section’s target of £300 for the Hazleton Memorial Library Fund. 


Early in 1948 the Section Committee will be considering subjects 
for papers and discussions for the next Session. Any member of 
this Section is invited to make suggestions for the syllabus, which 
should be sent to the Section Hon. Secretary before March ist, 
1948. 


The October lecture on ‘‘ Foundrywork’”’ attracted 
a good attendance, and the audience enjoyed a highly 
instructive and entertaining evening. The lecturer, 
Mr. J. A. Biddle, has now taken up an appointment in Eire, so will 
not be available for other Sections, except N. Ireland. The 
November lecture on “ Metal Finishing” was also well attended, 
and the lecturer, Mr. H. Silman, dealt with all aspects of ‘‘ Finish ”’ 
coatings to metal products. There have been two successful works 
visits, one to the Foundry Division of General Electric Co., Ltd., 
and the other to the Fort Dunlop Works of the Dunlop Rubber 
Co., Ltd. 


Committee work has been very light, but is expected to increase 
in the near future with arrangements for the 1948-49 Session. It 
may be mentioned that this Section was instrumental in causing the 
Lord Austin Prize rules to be amended. 


BIRMINGHAM 
GRADUATE 


The Section’s thanks are extended to all members of Headquarters 
Staff for their loyal support and co-operation. 


CALCUTTA It has not been possible to hold any full meetings 

during the last quarter owing to the troubled 
situation in Calcutta and difficulties resulting from the recent 
partition of India. When conditions return to normal, it is hoped 
to hold meetings once a month. 


On November 27th a film meeting was held, followed by a 
discussion, and an interesting programme has been arranged for 
the remainder of the session, including a paper on “‘ The" Develop- 
ment of Production Engineers in India ’’ to be- given by Mr. J. D. 
Scaife, A.F.R.Ae.S., M.I.P.E., M.I.Mech.E., on February 12th, 
after the Section’s Annual General Meeting. 

Attendance at meetings has been good, and represents 75 per cent. 
of the members, many of whom live outside Calcutta. The member- 
ship is increasing steadily, and since the last report the percentage 
of Indians joining the Institution has been good. 
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Thanks must be given to Mr. E. H. Y. Burden, A.M.I.P.E., 
who resigned his position as Hon. Secretary on October gist, for 
the good work he has done since the Section was first formed. 


CORNISH Since the last report, two meetings have been held, 

one a Joint Meeting with the Western Branch of the 
Institution of Mechanical Engineers at Camborne, when a paper 
was read by Mr. S. J. Wright, M.A., on “‘ Mechanical Engineering 
in Agriculture”’, and the other a meeting at which a film was 
shown on the production and manufacture of screws. Both meetings 
were well attended, and the first was particularly interesting as a 
large number of farmers were present. 


COVENTRY On November 25th an address on “ The Latest 
SRADUATE Developments in the Metal Finishing Industry ” was 
given by Mr. N. Tope, Grad.I.P.E. The annual 
Dance was held on November 21st, and proved a great success. 
On December 1st a Joint Meeting was held with the Institution 
of Mechanical Engineers, the Royal Aeronautical Society, and the 
Coventry Engineering Society, at which Mr. G. J. C. Davies, 
Technical Assistant to Mr. N. Rowbotham, C.B.E., M.I.P.E., 
President of the Institution, deputised for the President and read 
a paper on “‘ The development of the Radial Aircraft Engine ’’. The 
Deputy Mayor took the Chair and said that such functions were 
encouraged by the Civic Authorities, who were always ready to 
give their support, help and interest. 


DERBY Of the three meetings held this quarter, two were 
“local ’’. The lecture on ‘‘ Commercial Possibilities 
of the Lost Wax Process’’ was given by the Secretary of the 
Sub-Section, Mr. A. Short, Grad.I.P.E., and the lecture on 
‘** Gan Making Machinery ”’ by a member of a local firm of Power 
Press manufacturers. Average attendance is very encouraging. 
The Committee is to hold a special meeting at which junior 
members, who represent over 60 per cent. of this Sub-Section, will 
have an opportunity to discuss Graduates’ and Students’ likes 
and dislikes, works visits, graduate papers, and social functions. 


EASTERN Three lectures have been held this Session, all being 
COUNTIES well attended by members and visitors, and each 
lecture being followed by an interesting discussion. 


EDINBURGH The Director and General Secretary paid a welcome 

visit to Edinburgh on November 6th, when he met 
some representatives of the Section. He gave an interesting resume 
of the activities of the Institution. This meeting was called by 
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Mr. J. L. Bennet, M.I.P.E., who resigned his post as Acting Section 
Hon. Secretary, owing to pressure of business. A new Committee 
was formed and elected Mr. Bennet Section President. Mr. P. H. 
Lee, M.I.P.E., undertook the duties of Section Hon. Secretary. 
The Committee is arranging a series of lectures and is confident of a 
prosperous future for the Edinburgh Section. 


The meetings already held this Session have been 
well supported, and it is gratifying to note that the 
proportion of members remains high. One Informal Discussion has 
been held on ‘‘ The Recruitment and Training of Apprentices for 
Machine Shop and Foundry”. At this meeting the Director and 
General Secretary was present ; the discussion was particularly 
good and augurs well for the further Informal Discussions which 
will be held later in the Session. 


GLASGOW 


HALIFAX The new session had a very successful opening on 

October 13th, when Dr. J. W. Jenkin of Birmingham 
presented his paper on “The Manufacture of Seamless Steel 
Tubes ”’, illustrated by lantern slides. On November roth, Mr. 
A. Sykes, M.I.P.E., a member of the Committee, read a paper on 
** Full Employment in Industry ’’, prepared by Mr. Austin Hopkin- 
son who was unable to attend owing to illness. 

The Annual Dinner and Dance was held at the George Hotel, 
Huddersfield, on November 20th, and proved most successful. 
An account of this function appeared in the January issue of the 
Journal. 

On December 8th, Lt.-Col. C. W. Mustill, M.B.E., M.I.P.E., 
presented his lecture on ‘‘ Management” to an appreciative 
audience. 

It is gratifying that a member of the Section, Mr. P. Smith, 
M.I.P.E., has been co-opted to the Education Committee. Several 
members of the Section have recently visited places abroad and it 
is hoped to have an informal evening when they will give talks on 
their experiences. 


WALIFAX This Section, whose membership now stands at 75, 
GRADUATE has held three lecture meetings this season. In 

October Mr. R. M. Evans, of Leicester, gave a paper 
on ‘“‘ Making a Typewriter’’, illustrated by slides and sample 
components, and Mr. L. W. Oates, of Shipley, spoke on 
“* Principles and Design of Press Tools’? at Huddersfield. The 
third lecture took place in Halifax, in December, when Mr. W. 
A. Hawkins, A.M.I.P.E. (Associate Editor of ‘‘ The Machinist ’’), 
lectured on “ Thread Rolling with Cylindrical Dies.” 
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LEICESTER free meetings at the College of Technology have 

been held up to date. A lecture on “ Gas Turbine 
Manufacture’ was most successful and the subsequent keen 
discussion, which continued until a late hour, indicated the great 
interest taken in the subject by members and visitors alike. An 
excellent lecture on ‘‘ Conveyor Systems ”’ was received enthusias- 
tically. This lecture illustrated the latest technique and can be 
strongly recommended. ‘‘ Modern Milling Practice’ was well 
supported and those present showed great interest during the 
discussion. 

The first Social Evening of the Session took the form of a Smoking 
Concert at the Victory Hotel on November 25th. All those present 
thoroughly enjoyed the entertainment, which was admirably 
organised by Mr. R. E. Rollings, M.I.P.E., Chairman of the Social 
Sub-Committee. 


The October Lecture Meeting, ‘‘ Die Casting of 
Light Alloys”’, given by Mr. H. W. Fairbairn, 
M.I.P.E., was profusely illustrated by both lantern slides and 
samples of work. The lecturer commented that although he had 
given his lecture to other Sections, he had never‘had so®large‘or so 
keen an audience. 

‘** Production Methods in the Motor Car Industry ’’ was the title 
of the November lecture, given by Mr. L. P. Coombes, M.I.P.E., 
A meeting was called at short notice to discuss the subject of 
** Statistical Quality Control ’’, at the particular request of Council. 
An extremely keen and prolonged discussion followed the lecture, 
which was delivered very ably by Mr. T. J. Lunt, B.Sc. It is felt 
that the report of the meeting will be a useful addition to the 
information which Council is collecting on this subject. : 

Interest in the City in the newly formed Sub-Section is most 
gratifying. Membership is now 95 and there are 23 applications 
for consideration by Council. 


LIVERPOOL 


LONDON The programme for the Session was opened on 
October 3oth when Mr. F. P. Laurens, O.B.E., 
M.I.Mech.E., M.I.P.E., gave his Presidential Address, which 
contained an account of his recent visit to the Machine Tool 
Exhibition in Chicago. On November 27th, Mr. E. Hudson, 
F.I.M., lectured on ‘ Precision Castings for General Engineering 
Purposes’. ,Both papers were illustrated by coloured films and 
were well attended. 
Acting on a suggestion received from interested members, the 
Section President has communicated with members residing in or 
near Reading and as a result of the approval with which this idea 
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has been received, it has been decided to proceed with the formation 
of a Reading Sub-Section. A recommendation will be submitted 
to Council in due course. 

The Section was pleased to have the attendance of the Vice- 
Chairman of Council and of the Director and General Secretary 
at recent meetings. 


The response of members and visitors to the pro- 
LU {ON 

gramme so far presented has been very good. The 
talk by Mr. E. W. Hancock, M.B.E., M.I.P.E., was very well 
received by members and visitors who had travelled from many of 
the Section’s widely scattered towns. 

A Joint Conference with the Institute of Industrial Administration 

has been agreed, to be run on similar lines to the one held in May 
last. 


The meetings held this session have been of more 
than ordinary interest and have been very well 
attended. Good discussions have followed each paper. 

Professor H. W. Swift’s paper on ‘‘ The Mechanism of Sheet 
Metal Drawing ”’, contained much information not yet published— 
the result of considerable research work. On November roth Mr. 
M. Seaman, A.M.I.P.E., a member of the Section who attended 
the International Management Congress in Stockholm, gave a 
very fine resume of the proceedings. Mr. S. A. Ghalib’s paper on 
‘* Electronic Control in the Service of the Engineer”’ was given 
on November 26th and was of particular interest to our members. 
A topical subject, “‘ Modern Mining Equipment and its Applica- 
tion ’’, was ably dealt with by Mr. R. Barker on December 8th 
and a film and slides of underground workings added to the 
interest of the lecture. The last two lectures were repeated at 
Crewe. 

A party of members visited a Cotton Mill on December 1oth and 
saw all operations prior to the actual weaving. 


MANCHESTER 


An excellent paper was delivered in August by 
SST oe £. G. Thurlby on “‘ The Cold Treatment of 
Steel’, and in September Mr. W. E. Standish, A.I.P.E., gave a 
paper on ‘“ Value of Costing and Marketing to the Production 
Engineer’. The Annual General Meeting took place in October, 
followed by an interesting paper by Mr. R. W. Deutsher, 
Grad.I.P.E., 1946 Lord Austin Prize Winner, on “‘ Auto Screw 
Machines in Mass Production’. In November Mr. H. le 
Cheminant, M.I.P.E., recently returned from service in Japan with 
the Australian Reparations Mission, gave an informative talk on 
industrial conditions in that country. 
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During this session, meetings have taken the form of 
general discussions among members, and at each 
meeting a film has been shown to introduce the subject under 
review. It is encouraging to report that this type of meeting has 
proved very popular and attendances have considerably increased, 
as also have enquiries for membership. 


NOTTINGHAM 


The winter session opened in October with a very well- 
attended lecture by Mr. Lewis C. Ord entitled 
‘“‘ British Management at the Crossroads’’. His remarks were 
quoted in both the lay and technical press. In November Mr. R. M. 
Watts, A.M.I.W., lectured on “ Fabrication versus Castings ’? and 
in December two short, lively talks were given on ‘* Tapping 
Problems *’ and ‘‘ Metal Spraying ’’. 
Unfortunately, owing to transport difficulties, the Section’s 
Dinner Dance arranged for December 5th had to be cancelled. 


PRESTON 


The first meeting of this Session was held on October 
8th and the President of the Sheffield Chamber of 
Commerce, Col. F. A. Neill, D.S.O., gave a very good address on 
‘“The Trade and Commerce of Sheffield’’. After the meeting 
Col. Neill and several prominent industrialists were entertained to 
dinner as the guests of the Committee. 

On November 12th the Section not only had the pleasure of 
hearing Mr. E. Mensforth, C.B.E., M.I.P.E., give a most interesting 
address on ‘“‘ Foremen and Their Duties”’, but was also glad to 
welcome the Director and General Secretary who was making his 
first visit to Sheffield. There was a record attendance of members 
and visitors, including 150 foremen, and many took part in the 
subsequent discussion on a subject of vital importance at this time. 
The Director and General Secretary addressed the audience at the 
close of the meeting and his remarks created a very good impression. 
At an informal dinner after the meeting, he was introduced to 
members of the Section Committee. 

A special meeting was held on November 26th to discuss 
“* Statistical Quality Control’’, and was presided over by Mr. 
S. R. Howes, M.I.P.E. The audience included members of a local 
section of the Royal Statistical Society, Industrial Branch, who 
were able to provide much practical information. On December 
1oth Dr. Ward, B.Sc., gave a lecture on “ The Engineering 
Application of Polarised Light ’’. This meeting was well attended 
and included research workers from local organisations, who took 
a lively part in the subsequent discussion. 

The Section Committee has met four times since the opening of 
the Session. A suggestion was made that informal meetings should 
be held at frequent intervals, when members would have an 
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opportunity of discussing problems arising in the course of their 
work, and the first of these took place on December 17th. It is 
felt that such meetings can be very useful, particularly to the 
younger members. 


SOUTH AFRICA During the past quarter the Sub-Council has met 
on three occasions. A combined Membership and 
Papers Committee has been formed for the purpose of investigating 
applications for membership and submitting recommendations to 
Council, and to draw up a comprehensive paper and film 
programme. 
During the next few months papers will be given on the following 
subjects : Motion Study, Premium Bonuses, Factory Planning, 
Wage Incentives, Workshop Organisation and Aptitude Testing. 


soutH wates Five years have elapsed since the formation of the 
AND Section, which now has a total membership of 105. 
MONMOUTH- = With the rapi:i development of new industries in the 
SHIRE area, there are signs that this figure will soon be 
considerably increased. 

The lectures arranged for this session are being well supported ; 
the Committee has extended an invitation to the senior apprentices 
of local firms to attend, and is very pleased with the response. 

The Committee also wishes to thank Headquarters for the list of 
lectures, which has been most informative and useful. 

It is hoped to arrange a few works visits during the spring and 
summer months, and any member having any suggestions for the 
furtherance of the Section’s activities is invited to communicate 
with the Section Hon. Secretary. 


Considerable progress has been made in_ the 
establishment of a Course in Production Engineering 
at the Sydney Technical College. Mr. G. A. Gladman arrived 
from England about the middle of last year to take up the post of 
Lecturer in charge of the course, and has been in consultation with 
the Institution and{other interested parties regarding arrangements 
for the course. 

The programme of activities for the next session has been 
completed, and the first meeting will be held in March. During 
the same month, members will visit the works of the Australian 
Forge and Engineering Co., which is one of the most modern 
Forging Shops in Australia. 

Following the October Sydney Section Elections, Mr. E. L. Olfen 
and Mr. S. D. McPhee have been elected to the Australian Sub- 
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Council ; Mr. J. Finlay and Mr. E. C. Parkinson have also been 
elected as Additional Representatives, together with Mr. J. M. 
Steer as the Sydney Section Hon. Secretary. 


WESTERN vince the last report two lecture meetings have been 

held in Bristol ; at the first Mr. H. A. Simpson, 
F.C.W.A., F.C.LS., presented a paper on “‘ The Cost Accountant 
and His Place in Industry”’ and at the second Mr. K. W. Taylor, 
A.M.I.P.E., lectured on ‘Incentives to Direct and Indirect 
Engineering Workers’. Both meetings were highly successful 
and the attendance absorbed all available accommodation. 

In addition the Committee has, for the first time, arranged to 
hold meetings in important towns within the Section as well as in 
Bristol. The first of these took place at Chippenham on November 
26th, when Mr. L. E. Broome, A.M.1.P.E., lectured on ‘‘ Personnel 
Management ”’, and the second was held at Gloucester on December 
10th, when Mr. K. E. Taylor repeated his lecture on Incentives. 
These meetings were considered. to be very satisfactory and the 
Committee is of the opinion that the object of stimulating interest 
in Production Engineering in general and the Institution in 
particular is being achieved. 


A Joint Meeting with the Institution of Industrial 
Administration was held in Wolverhampton on 
November 24th and attracted wide interest. The subject, “‘ Produc- 
tion and Administration—What They Mean to Each Other ”’, 
was dealt with from four angles—Administrators, Managers, 
Accountants and Production Engineers. A very lively discussion 
followed. 

On October 15th a most interesting lecture on “* Motion Study 
and Operation Analysis’ was given by Miss A. G. Shaw, M.A., 
M.I.P.E., who dealt with examples from a diversity of activities 
from inspection to office routine, and showed that production 
engineering principles can profitably be applied to many things 
other than engineering. 

A sub-committee under the chairmanship of the Section President 
has been formed to organise an International P.M.H. Conference 
in Wolverhampton in May, 1948. 


WOLVERHAMPTON 


A number of interesting lectures have been given 
ee during the quarter, iacholion ** Modern Milling 
vaeneneees Practice” by Mr. W. S. B. Kidd, “‘ Air Operated 
Fixtures ” by Mr. N. P. Watts, and ‘‘ Manufacture of Small Tools’, 
by Mr. G. B. Stubbs, and several works visits have been made. 
Three Committee Meetings have been held. Owing to the 
resignation of Mr. E. Springthorpe, Stud.I.P.E., from the position 
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of Section Hon. Secretary, it has been decided to reorganise the 
duties of the Secretary and to appoint a Lecture Organiser, a 
Visits Organiser, and a Membership and Attendance Secretary. 
Mr. L. C. Jones, Grad.I.P.E., has now been appointed Section 
Hon. Secretary and will co-ordinate the organisers’ efforts and 
deal with the other duties. 


YORKSHIRE Since the last report, Mr. J. L. Townend, A.I.P.E., 

has taken the place of Mr. H. Teasdale, B.Sc., M.Ed., 
A.M.I.P.E., as Section Hon. Secretary. Mr. Teasdale did a tre- 
mendous amount of work for the Institution and for this Section in 
particular, and it was with regret that the] Committee had to 
accept his resignation. 

The first half of the 1947-48 Programme was extremely successful, 
and included a lecture by Dr. W. A. Tuplin, D.Sc., on “* Noise and 
Vibration in Machinery”’ and a talk on “ Engineering Uses of 
Cast Iron” by Dr. H. T. Angus, M.Sc., Ph.D. 

In December, three members of the Committee, Messrs. S. G. 
Haithwaite, A.M.I.P.E., J. P. Kenyon, M.I.P.E., and Lt.-Col. 
C. W. Mustill, M.B.E., A.M.I.Mech.E., M.I.P.E., gave a “‘ Sym- 
posium on Foremanship’’ which was extremely interesting and 
was enjoyed by everyone present. 


YORKSHIRE A number of interesting lectures and works visits have 
GRADUATE taken place during the quarter. In October a lecture 
on * Production Control ”’ was given by Mr. J. P. Kenyon, M.I.P.E., 
in Leeds, and Mr. R. Cooper, A.C.C.A., A.I.1.A., gave an address 
in Bradford on ‘‘ Cost Control as an Aid to Management”. In 
November Mr. J. L. B. Yarker spoke on “‘ Plastics in Engineering ”’, 
illustrating his lecture with sketches and sample products. 

Mr. J. B. Clayton, Stud.I.P.E., has resigned his post as Section 
Hon. Secretary as his work now takes him out of the district. His 
place has been taken by Mr. W. R. Walton, Stud.I.P.E. 


SECTION MEETINGS 


The following meetings have been arranged to take place in 
February and March, 1948. Where full details are not given, 
these have not been received at the time of going to press. 


February 


2nd YORKSHIRE SECTION. A lecture on ‘‘ The History 
and Development of the Automatic Loom ”’ will be given 
by Mr. H. de G. Gaudin, B.A., A.M.I.Mech.E., at the 
Assembly Hall, Technical College, Keighley, at 7-00 p.m. 
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February—cont. 


COVENTRY GRADUATE SECTION. A lecture on 
“* Industrial Administration’ will be given at Coventry 
Technical College at 7-15 p.m. 


PRESTON SECTION. A lecture on ‘“‘ Factory Manage- 
ment—New Tools for the New Job” will be given by Mr. 
A. J. Charnock, M.I.P.E., at Messrs. Clayton, Goodfellow & 
Co., Ltd., Blackburn, at °7-15 p.m. 


NOTTINGHAM SECTION. A lecture on ‘Light Engi- 
neering *’ will be given at Victoria Station Hotel, Milton 
Street, Nottingham, at 7-00 p.m. 


YORKSHIRE GRADUATE SECTION. A visit to 


Messrs. Jowett Cars Ltd., Idle, nr. Bradford, has been 
arranged for 2-30 p.m. 


HALIFAX SECTION. A lecture on “* Cutting Lubricants 
and Coolants’’ will be given by Mr. H. H. Beeny at 
Whiteley’s Cafe, Westgate, Huddersfield, at 7-00 p.m. 


LUTON SECTION. A lecture on “‘ Management ”’ will 
be given by Lt.-Col. C. W. Mustill, M.B.E., M.1.P.E., 
A.M.I.Mech.E., at Town Hall, Luton, at 7-00 p.m. 


BIRMINGHAM GRADUATE SECTION. A lecture on 
“* Bearings Production ”’ will be given by Mr. W. H. Lilly 
at the James Watt Memorial Institute, Great Charles 
Street, Birmingham, at 7-15 p.m. 

SOUTHERN SECTION. A Colour Film and Lecture on 
“Die Casting” will be given at the University College, 
Southampton, at 7-30 p.m. 


SHEFFIELD SECTION. A lecture on ‘“‘ Wire Drawing 
and Wire Drawing Machinery” will be given by Mr. H. 
Richards at the Royal Victoria Hotel, Sheffield, at 6-30 p.m. 


WESTERN SECTION. A lecture on “Jig and Tool 
Design ”’ will be given by Mr. R. O. Jeakings at The College, 
Swindon, at 7-30 p.m. 


LONDON GRADUATE SECTION. A lecture on ‘“‘ Sand 


Casting’ will be given by Mr. Challis at the Waldorf 
Hotel, Aldwych, W.C.2, at 7-00 p.m. 

LONDON SECTION. A lecture on “ Inspection—Small 
Batch Inspection and Large Scale Production Inspection ”’ 
will be given by Messrs. P. $. Crooke, M.I.P.E., and A. G. 
Powell, A.M.I.E.E., at the Royal Empire Society, Northum- 
berland Avenue, London, W.C.2, at 7-00 p.th. 
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February—cont. 


COVENTRY SECTION. A lecture on ‘** Tungsten Car- 
bide Milling’’ will be given by Mr. W. W. Taylor in 
the Grayfriars Room, Geisha Cafe, Coventry, at 7-00 p.m. 


MANCHESTER GRADUATE SECTION. A lecture on 
** Hydraulics ’’ will be given by Mr. H. C. Town, M.1.P.E., 
at the College of Technology, Sackville Street, Manchester, 
at 7-15 p.m. 

DERBY SUB-SECTION. A lecture on * The Structure 
of Management ”’ will be given by Mr. G. E. Chelioti at 
the Art School, Green. Lane, Derby, at 6-45 p.m. 


WOLVERHAMPTON SECTION. A lecture on “ Plant 
Maintenance ”’ will be given by Mr. D. Bailey, A.M.I.P.E., 
at the Wolverhampton and Staffordshire Technical College, 
Wolverhampton, at 7-00 p.m. 


BIRMINGHAM SECTION. A lecture on ‘ Some 
Measurements of British and American Industrial Efficiency”’ 
will be given by Mr. Lewis C. Ord at the James Watt 
Memorial Institute, Great Charles Street, Birmingham, at 
7-00 p.m. 


WESTERN SECTION. A lecture on ‘*‘ Manufacture of 
Ball and Roller Bearings”? will be given by Mr. R. L, 
Tardy, A.M.1.P.E., at the Grand Hotel, Bristol, at 7-15 p.m. 


LIVERPOOL SUB-SECTION. A lecture on “ Pro- 
duction Welding in the Workshop” will be given by Mr. 
A. E. Griffin, M.Inst.W., at the Arts Theatre; Liverpool 
University, at 7-15 p.m. 

LUTON AND DISTRICT GRADUATE SECTION. A 
lecture on “* Production Control ”’ will be given by Mr. A. H. 
Huckle, F.1.F.M., M.I.Econ.E., A.M.1.1.A., in the Upstairs 
Lounge, Midland Hotel, Luton, at 7-30 p.m. 


GLASGOW SECTION. A lecture on “ Drop Forging ” 


will be given by Mr. J. Douglas Latta at the Institution of 


Engineers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow, C.2, at 7-30 p.m. 


LEICESTER SECTION. A _ lecture on ‘ Malleable 
Castings—Applications in Engineering and Machine Shop 
Practice’ will be given by Mr. W. E. Marshall at the 
College of Technology, The Newarke, Leicester, at 7-00 
p.m. ° 
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February —cont. 


2zoth EASTERN COUNTIES SECTION. A lecture on “* Cold 
Upsetting and Thread Rolling ”’ will be given by Mr. T. C. 
Parker, M.I.P.E., at the Lecture Hall, Electric House, 
Ipswich, at 7.45 p.m. 

21st BIRMINGHAM SECTION. The Annual Dinner Dance 
will be held at the Botanical Gardens, Edgbaston. 

25th MANCHESTER SECTION. A lecture on “ Rolling 
Bearing Application * will be given by Mr. R. K. Allan, 
M.I.P.E., at the College of Technology, Sackville Street, 
at 7-15 p.m. 

25th HALIFAX GRADUATE SECTION. A lecture on “ Steel 
Wire Production” will be given by Mr. Peter Smith, 
M.W.M.A., M.Inst.B.E., at the Technical College, Halifax, 
at 7-00 p.m. 

27th N.E. GRADUATE SECTION. A lecture on ‘“ Some 
Improvements in Production Methods” will be given by 
Mr. G. Pool, Grad.I.P.E., at the Lecture Theatre, Neville 
Hall, Newcastle-upon-Tyne, at 6-45 p.m. 

27th YORKSHIRE GRADUATE SECTION. A lecture on 
“Principles and Practice of Metallurgical Testing and 
Research ”’ will be given by Mr. J. W. Poole, Grad.I.P.E., 
A.M.I.B.F., at Keighley, at 7-00 p.m. 


March 


ist YORKSHIRE SECTION. The Annual General Meeting 
of the Section, followed by a lecture on ‘‘ 85 Years of Precis- 
ion Production Engineering’? by Mr. F. T. Nurrish, 
M.B.E., M.1.P.E., will be held at the Hotel Metropole, 
Leeds, at 6-30 p.m. 


2nd COVENTRY GRADUATE SECTION. A lecture on 
** Boot and Shoe Production ”’ will be given at the Coventry 
Technical College at 7-15 p.m. 

grd PRESTON SECTION. A lecture on ‘‘ Control of Overhead 
Costs’ will be given by Mr. T. G. Rose, M.I.Mech.E., 
F.I.1L.A., A.M.I.P.E., at the Harris Institute, Corporation 
Street, Preston, at 7-15 p.m. ; 

grd NOTTINGHAM SECTION. The Annual General Meet- 
ing of the Section will be held at Victoria Station Hotel, 
Milton Street, Nottingham, at 7-00 p.m. 

3rd WESTERN SECTION. The Annual General Meeting of 
the Section will be held at the Grand Hotel, Bristol, at 
7-15 p.m. 
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March—cont. 


4th 


8th 


8th 


gth 


gth 


10th 


roth 


1ith 


12th 


12th 


15th 





GLASGOW SECTION. There will be an informal dis- 
cussion at the Institution of Engineers and Shipbuilders in 
Scotland, 39, Elmbank Crescent, at 8-00 p.m. 

DERBY SUB-SECTION. The Annual General Meeting 
will take place at the Art School, Green Lane, at 6-45 p.m. 
and will be followed by three Graduate Papers. 
MANCHESTER GRADUATE SECTION. A lecture on 
‘“* Heat Treatment’ will be given by Mr. H. G. Baron, 
at the College of Technology, Sackville Street, Manchester, 
at 7-15 p.m. 

BIRMINGHAM GRADUATE SECTION. The Annual 
General Meeting of the Section will be held at the James 
Watt Memorial Institute, Great Charles Street, Birmingham, 
at 7-00 p.m., and will be followed by a lecture on ‘“‘ Pro- 
duction and Application of Plastics ’’ by Mr. L. N. Jones. 


LONDON GRADUATE SECTION. A lecture on ‘‘ Die 
Castings ’’ will be given at the Waldorf Hotel, Aldwych, 
W.C.2, at 7-00 p.m. 

MANCHESTER SECTION. A visit to Messrs. Cour- 
taulds Ltd., Preston, has been arranged. 


SOUTHERN SECTION. A lecture on ‘“ Production 
Problems in Manufacture of Jet Propulsion Engines ”’ will 
be given by Mr. R. Miller at University College, South- 
ampton, at 7-30 p.m. 

LONDON SECTION. A lecture on ‘* Management 
Problems in a Small Firm” will be given by Mr. G. P. E. 
Howard, B.A., at the Royal Empire Society, Northumber- 
land Avenue, W.C.2, at 7-00 p.m., preceded by the Annual 
General Meeting. 

EASTERN COUNTIES SECTION. The'Annual General 
Meeting of the Section will be held at the Lecture Hall, 
Electric House, Ipswich, at 6-30 p.m., followed by a lecture 
on ‘“‘ Some Measurements of British and American Indus- 
trial Efficiency * given by Mr. Lewis C. Ord at 7-45 p.m. 
COVENTRY SECTION. A lecture ** Cold Deformation 
of Metals” willfbe given by Mr. R. H. Bebb in Room As, 
Coventry Technical College, Coventry. 

HALIFAX SECTION. A lecture on ‘*‘ Observations and 
Views on Heavy German Industry ”’ will be given by Dr. 


H. P. Budgen, M.Sc., M.1.C.E., M.1.Mech.E., at the White 
Swan Hotel, Halifax, at 7-00 p.m. 
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March— cont. 


YORKSHIRE GRADUATE SECTION. The Annual 
General Meeting of the Section will be held at 2.30 p.m. 


SHEFFIELD SECTION. A lecture on “ Structure of 
Management ”’ will be given by Mr. G. E. Chelioti. 


BIRMINGHAM SECTION. The Annual General Meei- 
ing of the Section will be held at the James Watt Memorial 
Institute, Great Charles Street, Birmingham, at 7-00 p.m., 
followed by a lecture on “ Accurate Costing in a Medium- 
Sized Engineering Organisation,” given by Mr. J. Loxham, 
M.I.Mech.E. M.I.P.E., F.R.S.A., supported by Mr. 
G. A. H. Shutes. 


WESTERN SECTION. A lecture on “‘ The Cold Plastic 
Deformation of Metals’ will be given by Mr. G. Murray 
at the Grand Hotel, Bristol, at 7-15 p.m. 


LIVERPOOL SUB-SECTION. A lecture on “‘ Engineer- 
ing Development at Speke, Liverpool, from Aircraft to 
Rubber Production,’ by Mr. D. J. Crabbe, will be given 
at the Arts Theatre, Liverpool University, at 7-15 p.m. 


GLASGOW SECTION. The Annual General Meeting 
of the Section will be held at the Institution of Engineers 
and Shipbuilders in Scotland, 39, Elmbank Crescent, 
Glasgow, C.2, at 7-30 p.m., followed by Film Show (1), 
*“* They’re Everywhere ”’ (2), “‘ Job g9—Pluto.” 


LIVERPOOL SUB-SECTION. A visit to Messrs. Dunlop 
Rubber Co., Speke, Liverpool, has been arranged for 
2-00 p.m. — 


N.E. GRADUATE SECTION. A lecture on “ Cold 
Upsetting and Thread Rolling ” will be given by Mr. T. C. 
Parker, M.I.P.E. 


WESTERN SECTION. A lecture on “Cold Plastic 
Deformation of Metals ”’ will be given by Mr. G. Murray 
at 7-30 p.m. at Exeter. 


LEICESTER SECTION. The Annual General Meeting 
and Presidential Address of the Section will be held at 
Leicester College of Technology, The Newarke, Leicester, 
at 7-00 p.m. 
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March—cont. 


24th MANCHESTER SECTION. A lecture, ‘“ Production 
of Flat Surfaces,” will be given by Mr. R. Whibley at the 
College of Technology, Sackville Street, Manchester, at 
7-15 p.m. 


WOLVERHAMPTON SECTION. A lecture, ‘‘ A Report 
on Management Methods,” will be given by Mr. Lewis 
Clayton, M.I.P.E., at the County Technical College, 
Wednesbury, at 7-00 p.m. 
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PRESIDENTIAL ADDRESS 


TO THE LONDON SECTION OF THE INSTITUTION OF 
PRODUCTION ENGINEERS, October 30th, 1947. 


by F. B. LAURENS, O.B.E., M.I.PE 


I would first like to pay tribute to our retiring President, Mr. 
Arthur Stuchbery. During his period of office he worked untiringly 
for the Section and in his most charming, honest and philosophical 
way he guided the Section through a most difficult time. He has 
the Institution, and in particular 
the London Section, very much 
at heart and is always ready to 
give help and encouragement to 
younger members. I am most 
disappointed that he is not now 
a member of Council and it is 
concerning to reflect that the 
Section, by far the largest in the 
Institution, did not poll sufficient 
votes to elect our only nominee. 
We are, however, very fortunate 
in having him still an active mem- 
ber of the Section Committee 
and also as one of the Institution’s 
representatives in the Production 
Engineering Research Associa- 
tion of Great Britain. 

I ask Mr. Stuchbery on your 
behalf to accept the Section’s 
most sincere thanks for his work 

7 | ee and leadership, and express the 
fervent hope that he will long 
continue to take a large hand in the affairs of the London Section. 

Now, gentlemen, | would like to say how deeply I appreciate 
the honour of being your President and would take this oppor- 
tunity of thanking the Committee for the help they have already 
given me and for that which I know will be forthcoming during 
my period of office. 

It is incumbent on me in accordance with tradition to make a 
Presidential Address, and as I have just returned from a business 
visit to the United States of America, I felt I would like to give 
you some of my impressions of America and the American Machine 
Tool Show, and in so doing I shall endeavour to be impartial but 
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PRESIDENTIAL ADDRES3$ 
at the same time give you a fair perspective as seen through my 
eyes, together with my conclusions after discussions with American 
business men and other visitors. 

I feel I must refer firstly to the voyage over on the Queen Elizabeth. 
As the largest liner in the world she is magnificently fitted up, and 
a fitting tribute to British design, architecture and craftsmanship, 
and we British who were travelling over on her felt justly proud. 
As we passed the three-mile limit and as the beautiful English coast 
line, bathed in sunshine, receded from us we settled down to 
luxurious living, and I could not help reflecting on the austerity 
conditions in England where lived those same people who, with 
their indomitable spirit, industry and craft, had built and equipped 
this mighty ship. 


INTERESTING Approximately 2,300 passengers were on board, in- 
PASSENGERS § cluding many important personalities, among whom 
were the Minister of State, Mr. Hector McNeil, and Mr. Vyshinsky, 
both attending UNO for their respective countries, and in addition 
a large contingent of machine tool builders from Britain and many 
other countries, also prominent members of this Institution—Mr. 
G. H. Hales, Founder Member ; Mr. J. Hill, Vice-Chairman of 
Council ; Mr. G. Gilfillan, Past-President North-Eastern Section. 

The ship maintained schedule during a perfect crossing, and 
early in the morning on the fifth day we reached Ambrose Lightship. 
Dawn was breaking as we passed the Statue of Liberty and that 
wonderful collection of Wall Street buildings came into view. 

The Hudson River was already alive with small shipping as 
we moved down to Pier go, which is 1,100 ft. long and was specially 
built and equipped to deal with the two Queens of the Cunard 
Line. We turned and went in under our own steam with slight 
assistance from two or three nosing tugs, and it seemed only a few 
minutes before we were tied up and gangways and luggage con- 
veyors were being put into position. It was now light and New 
York with its towering skyscrapers lay before us. 

The ships’ piers lead off directly from a main thoroughfare which 
runs the whole length of the docking area of the Hudson River 
and is wide enough for eight lines of traffic, and built above this 
is an express highway. 

The docking facilities and equipment for loading and unloading 
is without doubt exceptional and the speed with which the ship is 
dealt with quite remarkable. 

My itinerary allowed me 1} days in’ New York, which I found 
to be a city of tremendous hustle and bustle, jammed full of cars, 
cabs and trucks, all of which contributed to continuous noise, both 
day and night, for the drivers delighted in sounding their horns 
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as frequently as possible. The Queen Elizabeth has a horn which 
can be heard 15 miles and I am sure that American drivers would 
fit one on their cars if they could, and they would use it. 

The shops are fully stocked with every commodity and many 
remain open until g o’clock at night. The city is a blaze of light 
and is full of life, night-time as well as day. 

Whilst I was in New York President Truman set up his Com- 
mittee to arrange the National Campaign for the conservation of 
food with the intention of saving 10 per cent. for shipment to Europe. 
I listened to the speeches of Mr. Truman and several other American 
statesmen and whilst I am quite sure they were perfectly sincere, 
the reaction of the general public was very mild and lacked any- 
thing substantially positive. Many restaurants refused to issue 
the order for meatless Tuesday and ;poultry and eggless Thursday 
and said ‘that it was up to their patrons to make the decision. 
After feeding six weeks in America I am quite certain that Europe 
could be fed on what America wastes. I also feel, and stated 
openly to many influential people, that the voluntary campaign 
would not succeed and that what they should do is to send the 
10 per cent. to Europe and then rearrange the remaining go per cent. 
and they would still have more than they required to live in com- 
parative luxury. The trouble appeared to me to be that the 
majority of the Americans, being so far away from Europe, could 
not visualise the situation. It is analogous to an earthquake in 
China, where thousands of people lose their lives, and the reaction 
is mainly sympathy. 

En route to Chicago'l visited Niagara and Detroit. At Niagara, 
apart from the wonderful beauty of the Falls, both on the American 
and Canadian side, the enormous power stations are of great interest. 
The actual Falls are not used for this purpose and the largest plant 
is just above the Falls where the water flows at approximately 
15 miles per hour and from this station alone cities as far as 300 
miles away are supplied with all their electric power. 


AN At Detroit I visited the Ford Rouge plant at Dearborn, 
INDUSTRIAL = which is an industrial city in itself. This plant is 
city grouped into a single unit covering 1,200 acres and 


includes blast furnaces, coke ovens, docks, 100 miles of railroad and 
bus systems ; in addition what is claimed to be the world’s largest 
production foundry, which, incidentally, is fully mechanised, a 
paper mill, glass plant, power houses and laboratories. The total 
personnel employed covering all trades is a little over 90,000. 

The power station for this plant is very considerable and includes 
what is claimed to be the largest high pressure boiler in the world. 
This was made and installed by the Combustion Engineering Co., 
whose works I later had the privilege of visiting in Chattanooga. 
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The boiler will generate goo,o00 Ibs. of steam per hour at 14,000 lbs. 
pressure at 925° C., which is equal to 26,500 boiler-horse-power. 
The two turbo generators are hydrogen cooled and each has a 
capacity of 55,000 kilowatts and it is calculated that these two 
would be sufficient to supply a city of one million people. 

Mechanisation in the machine and assembly shops is to the last 
degree and the crankshaft machining line in particular is most 
impressive, with a variety of different methods for transferring work 
from machine to machine. 

In his vast estate Mr. Ford has included farms, colleges and 
museums, and in addition a complete museum village has been 
developed at Greenfield, in which he has gathered together items 
of houses, workshops and stores, etc., representative of American 
development and history. I might mention that in one of the old 
American houses in this village the guide particularly drew our 
attention to the old-fashioned fireplaces, one of which is almost 
identical to one I have at home, and the young Americans in the 
party thought it was very funny. 


MACHINE My next move was to Chicago and the American 
TOOL SHOW = Machine Tool Show. This was held at the war-time 
Dodge-Chicago plant about 18 miles out from the city centre, and 
a fleet of buses was used daily for circling the main hotels and 
conveying the visitors to and from the show. 

The plant was State built during the war for the production of 
B.2g Pratt & Whitney aircraft engines and covers an area of 
485 acres. One large building with 500,000 sq. ft. of floor space 
had been taken over for the show and there were 150 different 
firms exhibiting ; some firms occupied as much as 15,000 sq. ft. 
and every machine on view was under power and set up to perform 
an operation. It was obvious that much planning and forethought 
had been expended in organising and the result was excellent in 
every way. 

Special lighting and power points had been put in, together 
with telephones installed at each booth, and full arrangements 
made for storage and supply of materials and clearing away swarf 
and finished machined parts. All administrative offices, toilets 
and canteens, etc., are underneath the floor level, and cafeterias 
had been set up for the feeding of the visitors, ‘who finally totalled 
175,000, although the expected number was 100,000. 

Regarding the show itself, it was much larger than I had expected 
and every possible kind of metal cutting machine was to be seen. 
These ran into several thousands, so that it is not possible for me to 
cover everything, but I will endeavour to bring out the trends and 
special features. 
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Generally the machine tools on show were set up for mass or 
large quantity production and in fact most were producing auto- 
motive parts. They nevertheless embodied many interesting 
new features. There were quite a number of new machines, 
although these were very much in the minority and most of the 
machine tool makers appeared to have retained the fundamental 
design of their machines but had concentrated the improvements in 


(a) More rigid structures. 

(b) Faster speeds and feeds. 

(c) Additional features. 

(d) Additional equipment and special tooling. 

(e) Design improvements to facilitate maintenance. 
(f) Improved finish and accuracy. 


Under (a) and (4) I would say that American machine tool 
builders had gone a long way in placing their machines in front 
of the anticipated further advance of the use of cemented car- 
bides and other much improved cutting tools. 

Under (c) and (d) I would firstly place the predominance of new 
controls, electronic, hydraulic and mechanical. Many of the 
larger machines, in particular, planers, horizontal borers and large 
mills, were fitted with electronic centrally controlled units which 
permitted the operator to control the movement of the machine 
in every direction from one position, and this with extreme accuracy. 
I personally operated a large boring machine and brought the tool 
back to its position within one-thousandth of an inch. 

Many lathes, grinders and milling machines were fitted with 
automatic copying devices controlled by one or other of the three 
systems mentioned. 


GREATER The trend of the machine tool builders’ technique was 
AUTOMATICITY for greater automaticity, with consequent less respon- 
sibility for the operator and in some cases partially automatic 
loading has been introduced. 

Automatic sizing cycles were fitted to other machines than 
grinders and here again electronic control has been introduced 
and gives more sensitive readings with greater accuracy, and 
generally there were improved facilities with closer dimensional 
control. 

Although the predominating factor was for mass and quantity 
production, the machines were more flexible and permitted quicker 
change-overs, and a good advance has been made in design of 
interchangeable tool equipment for lathes and combination 
machines. : 

Under (e), improvements in this direction were much in evidence 
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and one important factor was the gathering of all electrical equip- 
ment into a separate detachable cabinet. The hydraulic equip- 
ments were similarly treated. 


. Wherever possible running parts were totally enclosed by easily 
detachable cast covers and the machines had a more cleanly 
appearance. Many lubrication improvements were embodied 
and numerous machines were so fitted that there is no need for the 
operator to oil any part. 


Under (f), I was greatly impressed with the improved finish 
which had been imparted to the majority of the machines and 
upon closer investigation the internal parts were of surprisingly 
good finish. On a number of machines, including one planing 
machine, flame-hardened strips had been fitted to the slides. There 
was also another machine where the saddle had been fitted with 
plastic strips and in this latter case I was assured that machines 
had been in service for several years without any apparent wear. 


I will now endeavour to bring out a few of the machines of more 
general character which impressed me, but I trust it will not be 
assumed that in leaving others out I have any other reason than 
the limited time at my disposal. 


Among the lathes, the Monarch range was excellent 


LATHES = in finish and performance. 


The new sensitive precision toolroom machine was very im- 
pressive and embodied electronic control. The Shapemaster lathe 
was fitted with Keller controls and was turning a tapered square 
with close accuracy. Several high-speed production lathes were 
fitted with air tracers which faithfully reproduced irregular con- 
tours at speeds up to 5,000 revs. per minute.’ The model on one 
was a 12 in. shaft of varying diameters between .5 and 1.5 and 
this was copied to close limits, both as regards diameter and 
shoulder lengths, and good finish. 


GRINDING Among the very good show of grinding machines by well 
MACHINES known makers, the Heald Booth took my eye. Most of 
their machines were of new design and incorporated many additional 
features. Speeds had been very greatly increased and structures 
more rigid. The finish of all working parts was excellent and patent 
locking devices embodied for locking the speed and feed settings, 
thus preventing interference by the operator. 


The new centreless internal grinding machines were very good 
and fully automatic. Also on show was a new design of rotary 
surface grinding machine and the components were finished to half 
a wave length. 


70 











THE INSTITUTION OF PRODUCTION ENGINEERS 


New machines were on show covering Heald’s full borematic 
range and these embodied many novel features and much thought 
had been given to easy maintenance. 

The Blanchard Company also had a number of excellent 
machines on show and their vertical surface grinders were operating 
on wide sheets and giving mirror finishes without special equipment. 


GEAR In gear cutting, Fellowes and Gleason had very fine shows. 
CUTTING The former introduced a new machine for shaping worm 
threads, using the standard Fellowes cutter in a horizontal position. 
They also demonstrated successfully the advantages of gear shaving 
and showed the results before and after by charted readings. Also 
demonstrated was their new 10-head gear shaper which was ob- 
viously for mass production. 

Gleason’s had their full range of spiral bevel and hypoid machines 
in operation. 

Barber & Coleman and Lee Bradnor demonstrated their hobbing 
machines at greatly increased speeds using cemented carbide hobs. 
They also embodied a number of novel features. 


MILLING Of the milling machines, the Cincinnati Milling & 
MACHINES Grinding Company had a most comprehensive range of 
their machines in operation. They were demonstrating with 
greatly increased feeds and speeds and with resultant finishes 
which were extremely good. The finish and workmanship of 
their machines, which I closely inspected, was particularly good. 
Their grinding machines were also of new design and one out- 
standing feature was the automatic balancing of the grinding 
wheels by a patented 3-ball system. 

Kearney & Trecker (Milwaukee) had a good show covering 
their complete range and introduced a brand-new rotary head 
milling machine with many novel features. This machine is 
intended for use as a toolroom die sinking machine, although on 
the Pratt & Whitney stand I thought the new Keller die sinker 
superb. 

I must in passing say that all well known American makers of 
machine tools had excellent shows and I regret not having the 
time to bring out some of their features. 

Several grinding firms had on show their new superfinishing 
machines and in particular I was impressed by those demonstrated 
by the Norton Grinding Co. 

Many American companies were demonstrating new mechanical 
devices for transferring work from machine to machine and shop 
to shop, both of the static roller type conveyor and the motor 
driven type conveyors. 
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THE TRANSFER One interesting feature was the development of the 
MACHINE transfer machine, where three machines were grouped 
together and the component, which was a cylinder block, was com- 
pletely milled, bored and drilled without being touched by hand 
following being raised up on to the machine for setting in the first 
fixture. The component was air clamped and upon completion of 
each operation the air clamps automatically released and the 
component was ejected on to a canted roller conveyor and it was 
received in the fixture of the next adjacent machine and the air 
clamping action operated automatically. 


One novelty at the show was the manufacture of a metal walking- 
stick on a Cincinnati Shaper Co. press brake. The machine was 
was a 250-ton press and although this tonnage was not necessary, 
the width of the machine was required to accommodate the three 
stages. Three operators were needed and each required to put 
both hands out on six electric button controllers before the machine 
would operate. The press brake would stop if one hand was taken 
off, and otherwise there were no safety guards. The strip was fed 
into the first stage, where notching at either end took place. At 
the second stage a double tool formed one strip and rolled a previ- 
ously formed strip. At the third stage the stick was closed and 
pushed round a semi-circular die. Needless to say long queues 
formed in order to obtain one of the completed walking-sticks. 


Another completely new machine was on show for grinding 
the teeth of spur and spiral wheels up to approximately 3 in. 
diameter using the hobbing method. This machine was manu- 
factured and demonstrated by the Vinco Company and is com- 
pletely new. The teeth of the wheels finished on the machine in 
my presence were of excellent finish and appeared to be of good 
form, and the time taken for grinding from the solid a pair of 3 in. 
wheels of 20 D.P. was approximately 3 minutes. 


In concluding my remarks covering the Machine Tool Show I 
feel I must record the excellence of the organisation, the high 
quality and exceptional finish of a number of the machines and the 
fact that American machine tool makers have really gone all out to 
produce first-class improved machines and equipment with the 
basic object of meeting the present world economy situation and 
they are not apparently worried about the impact of more and more 
mechanisation on unemployment. Although their overseas markets 
for machine tools are at present extremely limited, they show great 
confidence in the near future world economic revival. 


I am sure our machine tool builders will realise the need for 
rising to this present occasion, and in discussing the Machine Tool 
Show with many of the British representatives I concluded that 
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they were generally very impressed with what they saw, although 
from enquiries made prices were very high in comparison to British 
prices. 


THE One interesting side issue to the show was the new Tucker 
TUCKER CAR motor car which was on display in an annexe. The com- 
plete Dodge-Chicago plant had been taken over by Thomas Spencer 
Tucker, who has now completed his plant layout and tooling for 
this new car, which is claimed to be revolutionary, and indeed, 
when I give you a few of its details you will agree that it is so, 
provided of course that its resultant performances are in keeping 
with the designer’s intentions. 

The prototype displayed looked an extremely clean and attractive 
whole. The features, as pronounced through a loudspeaker and 
which I jotted down as there were no pamphlets or other literature 
to be obtained, are as follows :— 


Height om ve a 60 in. 
Weight vo con ..» 3,000 Ibs. 
Length — oe sl 210 in. 


6-cylinder opposed flat engine, 150 h.p. (American). Three 
cylinders forward and three back. 5 in. bore x 5 in. stroke. 
Compression 6 to 1 with six exhaust pipes. 

The price is estimated to come out approximately to $1,845 
(£460) and it is claimed that the efficiency in mileage is 25 to 30 per 
cent. more than in a comparable car. There is no carburettor 
system and solid fuel injection is used. It is a very high temperature 
motor, no radiator but a sealed-in system with a non-corrosive 
coolant guaranteed not to freeze. There are three head-lights 
and the centre one turns with the steering. The engine revs 
2,400 to develop the 150 h.p. and in place of the camshaft they have 
fitted a hydraulic valve actuator. 

The engine is at the rear of the car and luggage is fitted in the 
bonnet. There is no differential and the drives from the engine 
are direct to each rear wheel through hydraulic torque convertors. 
The wheels are 13 in. in diameter x 700 and the width of the track 
is 65 in. There is individual suspension to all wheels under a torso 
elastic system, and centre-point steering which, it is claimed, will 
permit the car to travel on a straight road without holding the 
steering wheel. 

The inside of the car is completely clear with the exception of 
the steering wheel, brakes and accelerator. The floor is flat and 
the whole inside is fitted as a safety first chamber with steel bulk- 
heads, with thick rubber linings in case of.crash. 

I am sure you will agree these details are interesting but I must 
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say that although the car was fully displayed, the engine was not 
run and one must, of course, be sceptical until such time as the road 
performance is proved. 


Whilst in Chicago I had the pleasure of attending a meeting of 
the Chicago Section of the Society of Automotive Engineers, under 
the Chairmanship of Mr. Davies, with whom I exchanged greetings 
on behalf of the London Section of the Institution of Production 
Engineers. I was asked to pass to you the best wishes of the Society 
of Automotive Engineers, together with their sincere interest in our 
endeavours. 


oTHER After leaving Chicago, a number of American manufacturing 
VISITS firms were visited, including Mojonnier Bros., food machinery 
specialists, where much stainless sheet steel is used and all metheds 
of welding successfully operated. The Combustion Engineering 
Company at Chattanooga were producing high-pressure boilers 
in one plant and domestic gas and electric heaters in another. 
In the high-pressure drum shop they were utilising a 6,000-ton 
press where boiler drum halves up to 6 in. thick were formed. The 
two halves are subsequently welded together by the continuous layer 
method and in this respect they were producing a first-class result 
and all welds were subjected to X-ray examination prior to carry- 
ing out the pressure test. 


I als» visited the Clearing Press Corporation at Chicago, where 
there was a very fine fabricating shop for heavy sheet steel ; the 
United Engineering Co. at Pittsburg, producing mainly rolls for 
sheet and wire rolling machinery ; Heppenstalls, also at Pittsburg, 
steelmakers, who produce the great majority of dies for American 
press engineers. Here I was most interested in the way they 
utilised mechanical manipulators for the*complete handling of the 
steel ingots to the finished die blocks. Incidentally, | was interested 
in their smoke elimination scheme, where, by the use of high- 
pressure air and steam jet into the oil combustion chamber of 
their boilers, they had entirely eradicated smoke from the chimney 
excepting during the short period when the boilers were being 
lighted up. This firm also made a considerable number of rolls, 
and all their die blocks and rolls are X-rayed and specially tested 
for flaws with a Sperry Supersonic Reflectorscope. 


MACHINE The last firm of note which I visited was the Cincinnati 
TOOL CENTRE Milling & Grinding Co. at Cincinnati, which, as you all 
know, is the main machine tool centre of America. From the out- 
side the main office buildings, and indeed the works buildings 
themselves, are most imposing, and following a tour of both the offices 
and works I came to the conclusion that this must be one of the 
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finest engineering plants to be seen. All the offices are beautifully 
lighted and appointed and are air-conditioned throughout, and a 
similar quality reflects itself in the machine and assembly shops. 

The assembly shop is a very large building approximately one- 
third of a mile long and one side of it for the whole length is devoted 
to final assembly, testing and proving out with customers’ tools. 
The building lines are at right angles to the testing area and on 
each line could be seen the various range of machine tools made 
by the company, and each assembly line had its own finished part 
stores for feeding the assemblies. Everywhere from this point 
of view was in a state of orderliness and I was very much impressed 
with the quality of work and the superfinishing which was carried 
out on many of the component parts. In the assembly lines was 
positioned any machine tool which was necessary during the fitting 
and assembly operations. 

In the machine shops several systems were being used, for example, 
where components lent themselves to line production the machines 
were grouped accordingly. In other places there was partial 
line production and thirdly there was the general purpose machine 
shop where a variety of the smaller components were being made. 

A large majority of the machine tools are, of course, of their own 
manufacture, although machines of. other people’s manufacture 
were to be seen in different parts of the shop. 

The foundry, which was almost a works in itself where the 
foundry manager had his own engineering department and 
laboratories, is quite remarkable. It is completely mechanised, and 
I was informed that the output during the latter stage of the war 
was 200 tons a day. At present they are inclined to be short of 
work but are still turning out 60 tons per day with a normal shift. 

It was quite interesting to see even the largest castings being 
moulded on the jolting machines and conveyed across the shops 
to the ovens and pouring positions. 

The whole of the output is of meehanite and the mixture of 
both the iron and the sand is under extremely strict control and 
continuous test pieces are taken of the iron straight from the 
cupolas and the foundry manager receives the result of each test 
within half an hour. 

The sand is similarly treated in the sand laboratories, where 
they have a routine set up for continuously testing. 

The feeding of the cupolas was especially well organised and 
below the road level an area was set off where all the requirements 
necessary, such as iron, chalk, coke, etc., are fed into hoppers from 
the trucks, so that the two operators can fill their individual bins 
on a cafeteria system. As each bin is filled with the requisite 
amount, then it is pushed on to a sliding conveyor and slides out 
of the way and the operator begins to fill the next one. A 


75 








PRESIDENTIAL ADDRESS 


third operator, who is up top in a monkey crane, picks up the bin 
without the need of a slinger. He selects the runway to the cupola 
to be charged next and drives the end of his crane jib complete 
with bin directly into the top of the cupola where, by releasing a 
lever, the contents are dropped straight in and he travels back to 
pick up the next bin. The whole works perfectly smoothly and 
almost automatically. 

All castings, after cleaning from the moulding boxes, are sub- 
jected to power water jet and shot blast cleansing, after which they 
are fettled and ground all over both inside and out and then painted 
with one coat of red inside and one coat of grey outside so that 
when the casting arrives in the machine shop it already looks a 
finished job and is of course clean to handle. 

A large research laboratory is in operation where they are 
carrying out extensive researches into the use of carbide tools 
and it is interesting to note that cemented carbide tools are only 
used after it has been proved that they will be economical on 
any particular component, and the percentage of operations at 
the Cincinnati Company’s Works where cemented carbides have 
been found to be economical approximates 20 per cent. 

After discussing cemented carbides with numerous people in 
the United States I came to the conclusion that at present there 
are too many hazards for these tools to be treated as common 
practice. They will have to be developed with greater tensile 
than at present, for they still chip too easily when cutting high 
tensile steels. 

Whilst at this company, Mr. Karl Robey, the General Manager, 
whom many of you may know as he was General Manager of the 
English Company until last year, very kindly offered to lend me a 
film which I saw:run through, called ‘“‘ Highway to Production.” 
This I have borrowed and will have pleasure in having it shown 
to you as soon as I have concluded my remarks, and I trust you 
will find it as interesting as I did. 


WORKING I visited a number of other engineering firms in America 
CONDITIONS and I must say that generally I was impressed with the 
way the employees were working and although I did not think they 
worked fast, there certainly did not appear to be very much slacking, 
such as chatting with one another. 

All the menial work such as labouring and other similar duties 
is done by coloured folk, and generally the American firms are 
always looking for some way of easing the manual situation by 
the introduction of some form or other of mechanisation, depending 
on the nature of the work being produced and the quantity. 

Another great feature which was very much in evidence was the 
labour relations arrangements and in nearly all works which I 
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visited they had excellent surgeries and welfare departments, and 
it was obvious that a considerable amount of money had been 
expended in this direction. 

So far as labour disputes are concerned, American firms are 
certainly not free from trouble and Trade Unionism is quite strong 
and getting stronger. 

From what I could gather it did not seem that they had such 
efficient negotiating machinery as we have, and in spite of many 
additional privileges and amenities which are already in operation, 
the managements are still confronted with requests for more. 
Such is human nature. 

In concluding, gentlemen, I trust my endeavour to stimulate 
your interest and at the same time give you food for thought has 
been successful, and if there are any questions which you would 
like to ask I shall be pleased to try and answer them. 


DISCUSSION 


Mr. Maer said that the President’s remarks regarding labour 
relations and negotiating machinery were interesting, and further 
information as to what sort of wage payment systems were in oper- 
ation in the United States, particularly for production workers, 
would be welcomed. 

Mr. Laurens, in reply, said he had made numerous enquiries 
in that connection wherever he went. A number of American 
firms worked on a day-time work basis, but there were also a number 
which worked on piece-work. Their systems were varied. In two 
works he visited they were given a standard time, and provided 
they did the job in the time allotted, they received a ten per cent. 
bonus. The whole point was that American firms appeared to 
have a minimum rate of a dollar and a half per hour, and in many 
cases the workers received two and a half dollars per hour. 
Mechanics received the equivalent of £20 to £23 per week. Need- 
less to say, in nearly all the American factories quite go per cent. 
of the workers drove up in their own cars, and each factory had 
an enormous car park in which to accommodate them. 

There were other works which had very complex piece-work 
systems on a differential basis. They were not paid on what we 
called piece-work in Britain; it went on a departmental rate 
system, and it was difficult to find out exactly how workers were 
paid. However, it was certain that they received in these cases 
something over two dollars an hour. 

Another speaker said it would be interesting if the President 
could state how many days a week the Americans worked, also the 
number of hours. 

Mr. Laurens replied that they worked five days, totalling 
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40 hours. ‘There were two shifts, the first shift 7.30 to 3.30, and 
in many cases only a quarter of an hour was taken for lunch. 
There were, however, excellent cafeterias in the works where good 
food could be obtained. 

A third speaker asked whether any particular attention was paid 
to the safety of American machines as against English machines, 
which had to have safety guards attached. 

Mr. LaurRENs said he was rather struck by the lack of safety 
guards. The machines were not lumbered up as in this country, 
but he had noticed on a shear machine a new type of guard, and 
there was also another new feature attached to the rear guard. 
This took the form of magnetic rollers for holding up the material 
so that it would not damage the hands. 

Mr. KIRCHNER observed that the President had mentioned that 
on the press brake with three tools the operators had to push two 
buttons each before it would start, but that was not an innovation. 
The speaker remembered seeing it at an English firm 15 years ago. 
It was not an American idea. 


(A film entitled “‘ Highway to Production’? was then shown.) 


In discussing the film, Mr. Srucupery sad he had been rather 
impressed by the fact that there did not appear to be any evidence 
of stress relieving of any kind in the Cincinnati Company foundry, 
and he would like to know whether anything was done in that 
direction. 

Mr. Laurens replied that stress relieving was not carried out. 
‘he Americans considered that the design which was put into their 
castings and the method by which they controlled the metal made 
it unnecessary to stress relieve. 

A member of the audience said that the Presidént’s remarks had 
rather left him with the feeling that Britain was about ten years 
behind America in engineering. Most members might feel like 
running out of the hall after the meeting and revising their systems, 
and adopting all those electronic devices which had been described, 
but it had to be borne in mind that somebody was required to pay 
for it. The President must have returned from the United States 
with a very definite impression as to how much of the American 
system could be used in Britain, and it would be very interesting 
if he could be prevailed upon to give that impression. 

Mr. Laurens, in reply, said he had not yet formed all his con- 
clusions. However, there was this to be said, that the Americans 
had not as many skilled craftsmen. They placed all their eggs in 
one basket—expensive technicians. They did not hesitate to spend 
money on technicians, production engineers, and tooling. He 
would not say that the American tooling was far ahead of the 
British, but generally the British industry was rather niggardly 
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in that direction. Not nearly enough money was spent on tooling. 
Orders were not anticipated. It was a question in Britain of waiting 
until orders arrived and then starting. 

In the United States they took the risk of designing something 
which, by some means or other, they found out’ would be a_winner, 
and they tooled it up thoroughly and got the whole thing ready. 
The job was turned out much more cheaply than in Britain. 
Their total costs might be a bit higher—it was difficult to judge— 
but what had surprised him was the fact that one of the cheapest 
products in the United States was the motor-car. Motor-cars 
were still being produced and sold for something like £450, and 
very large profits were being made. The machine tools seemed, 
however, three or four times as high in cost as in Britain. 

To quote one particular instance, his firm wanted a certain 
machine and the British machine tool company quoted a price of 
£10,000, but it was on a four-year delivery. In the United States, 
where the machine could have been bought almost off the shelf, 
the price quoted was £35,000. The Americans were not satisfied 
with an angle bracket and a few clamps ; they designed the most 
expensive and good-looking fixture, completely air or hydraulically 
operated. They appeared to take more chances. 

Mr. Laurens was then asked whether, in the United States, design 
was changed every year. He replied that it was not. The 
designer was given a long period in which to make up his mind 
what he wanted. Eventually two or three designs were submitted 
to the engineering department, where they were thoroughly torn 
to pieces, and passed back. Then a joint meeting was held at 
which a compromise was arrived at as to design for production. 
Once that design was agreed upon, a certain fixed quantity was 
manufactured before there was any question of modification. 

Mr. Krrcuner said he spoke with some authority on the question 
of tools, and he assured members that as far as air-operated fixtures 
and jigs were concerned, there were one or two places at least in 
Britain where the counterparts of what the President had seen in 
the United States could be viewed. 

The chief trouble seemed to be that Britain did not know how 
to shoot a line ! 

Another speaker asked whether the President was able to make 
any comparison between British and American methods of taking 
precision measurements. 

Mr. Laurens replied that the Americans had many measuring 
instruments which were identical with those used in British engineer- 
ing. Britain was as far advanced as the United States with regard 
to measuring instruments, but in Britain they were not used quite 
so universally. 

It was then asked whether the President had come up against 


79 











PRLSIDENTIAL ADDRESS 


any noticeable scrap figure or whether it \\ as a foolproof operation. 
He said he had inquired, and was rather astonished to hear that 
in one case the scrap percentage was only 2} per cent. He had not 
spotted a bad casting in that machine shop. 


Another speaker said it would be interesting to know the appli- 
cation of the flame-hardened and plastic slideways which had been 
mentioned. 

Mr. Laurens said he had seen these at the Show. One was a 
planing machine which had fi -hardened slideways, and the 
other was a boring machin plastic beds. The plastic beds 
had been in use for quite a while and did not show very much sign 


of scratching. 

Mr. Leakey asked whether the President had noticed any 
particular devices for swarfing from high production machines. 

Mr. Laurens replied that there were some, but he had seen 
no more than were in use in Britain. On some machines the 
spiral system was used, and on others the swarf was taken away by 
the hopper principle with a suction system. The swarf was taken 
straight from the machine. 

Mr. Core said that the flame-hardening of beds and slides and 
other machine tool parts had been in use in Britain for some seven 
years, and an American company paid royalties to a firm in Britain 
in order to be allowed to use the flame-hardening process. 

The practice of carrying out carbide tungsten operations in a 
separate department before putting them in the shop was a good 
one, and one which was followed by most people who used tungsten 
carbides on a large scale in Britain. 

Finally, he asked the President whether he had seen a fair pro- 
portion of belt-driven machines. 

Mr. Laurens replied that there were belt-driven machines in 
some works. On one occasion he had been led to believe that a 
factory he was about to visit was the last word, but on arrival he 
had been astonished to find that it was quite forty years behind 
the times according to modern standards. 

On the question of carbides, he did not consider it was right to 
treat them as the “ cure-all.” 

A question was put as to what method was used in the United 
States for the removal of burrs when doing high speed cutting. 

Mr. LaAuRENs was of the opinion that machining tools were so 
nicely sharpened and looked after that generally there were no 
excessive burrs which required removal. He was then asked if he 
could give any information as to the percentage of direct and 
non-direct labour. 

He replied that he had asked many questions in connection with 
direct and indirect labour, and had received many answers, but 
not all his informants gave clear answers and some replies were 
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rather confusing, so that it was difficult to sum up what was the 
actual answer. He took the view that the percentage of indirect 
labour in the United States was higher than that in Great Britain. 

A member of the audience asked if some information could be 
given as to how the general machine tool user approached the 
problem of whether or not he should put in a particular machine 
tool. 

Mr. Laurens replied that the machine tool user in the United 
States left it mostly to the machine tool trade to put the machine 
in and tool it up. The user went round to all machine tool makers 
and put his problems to them, and they submitted answers to the 
problems. It was then decided what type of machine or equip- 
ment should be installed for the job. Very often the tool maker 
supplied completely the method for executing a particular job 
and saw the first batches through. Therefore a number of machine 
tool users were relieved of quite a lot of that type of work. 

Another speaker said it would appear that one of the reasons 
why Britain was so behind in machine tool design and manu- 
facture was because of the lack of foresight on the part of manu- 
facturers in bringing plant up to date and installing new machines. 
He asked the President whether he had made any enquiries in the 
United States with regard to their policy for the general replace- 
ment of machine tools in order to bring the plant continuously. up 
to standard, and what sort of standard they expected to maintain. 

Mr. Laurens replied that more faith was placed in machine 
tool manufacturers in the United States. Users relied upon them 
for technical advice and were in continuous contact with manu- 
facturers. 

So far as the question of economics was concerned, and the 
question of how much they could afford to spend on replacements, 
he had not made any enquiries into that aspect, but he presumed 
that they spent a considerable amount of money on getting the best 
quality machine tools and throwing out old ones when they became 
obsolete. In Britain there was an inclination to hang on to old 
machines. 

It was asked whether the President had noticed what became of 
the machine tools which were pushed out. 

Mr. Laurens said he had seen great dumps which included 
motor-cars as well as machine tools. - 

Mr. SrucHBERY said members would agree that the evening 
had been a most interesting one. It was probably impossible to 
be in daily contact with people in the United States without 
becoming impressed and infected to some extent by their salesman- 
ship. He had visited the United States and his own conclusion 
was that at the present moment they had everything—money, 
supplies, etc.—and they were not forgetting it. 
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It was true, however, that in Britain there were many things which 
the Americans had not got. Whilst it was a good thing for people 
in Britain to see what others were doing, it was worth while reflecting 
on the position and not being disconcerted at what was learned. 
He was reminded that an American had once described an expert 
as a man from another city, and there was a great deal of truth in 
that. Ifa man spoke in some language which was not understood, 
it was presumed that he was an expert. 

He asked Mr. George Hales to propose a vote of thanks to the 
President. 

Mr. HALEs said it was a great pleasure to be with the London 
Section once again. An opportunity had been afforded him, when 
travelling on the Queen Elizabeth with the President, to get to know 
him a little better, and there seemed no doubt that the London 
Section had at its head a man who would do a lot of good. 

Mr. Hales said he wished to endorse a lot of things the President 
had said in paying a tribute to American machine tool people. 
On the other hand, there were one or two points which ought to 
be covered in order to put the matter in proper balance. In the 
first place, the speaker had been through the Cincinnati works, 
and there was no doubt that it was probably the finest tool factory 
in the world. It was very impressive and the company knew how 
to put it over, and that was one of the things which Britain did not 
do as well as it might. The Americans excelled in advertising 
and propaganda, and it probably paid them to do so. However, 
what had impressed him at the present time was the fact that in 
the machine tool works, about one-third of the employees of two 
years ago were being employed. In other words, they were very 
slack. The second thing which had impressed him was that in the 
majority of works the percentage of skilled labour was really very 
low—about 20 per cent. The 80 per cent. comprised the unskilled 
and semi-skilled. 

With regard to the wonderful show at Chicago, one of the exhibits 
which received a lot of attention was the operation of a tractor 
component. That same tractor component was being produced 
in Britain in far less production time than the exhibition job at 
the Chicago Show ! 

He had been struck by the number of people who were not using 
tungsten carbide; for various reasons it was not considered 
economical. He had formed the impression that carbides had 
gone a little too far and tended to come down somewhat from 
the point of view of economics. 

It was his view that Britain did not inform the American people 
of the actual position and conditions of living in this country. 
Probably not ten per cent. of the people in the United States were 
aware of the British food and clothing ration ; the average American 
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thought it was fantastic and did not believe it. There again there 
was a lack of publicity and propaganda which would be helpful 
and which would give a better understanding between the two 
countries. 

It would be agreed by everyone present that the President’s 
address had been helpful and instructive, and it gave him very 
great pleasure to propose a hearty vote of thanks to the President. 

The vote of thanks was carried with acclamation and the meeting 
then terminated. 
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COMMERCIAL POSSIBILITIES OF 
THE LOST WAX PROCESS 
by A. SHORT, Grad.I.P.E. 


Presented to the Derby Sub-Section of the Institution of Production 
Engineers on October 20th, 1947. 


The author believes that at the time of presenting this paper 
there does not exist in Great Britain a company who will produce 
steel or high melting point non-ferrous alloy castings by the Lost 
Wax Process on a commercial basis to the trade. 

A number of firms are establishing the process to supply their 
own particular needs, whilst others are developing variations of the 
Lost Wax Process with the intention of supplying the trade with 
its requirements or to allow private companies to use their develop- 
ments of the process under license. 

The object of presenting this paper is to bring to the notice of 
designers and production engineers the possibilities of this method 
of producing castings and to indicate production costs. 

The paper is divided into three main parts, viz :— 

1. Description of the process as it is used at the present time on 
production. 
An indication of further developments of the process, and 


Production costs of some castings together with production 
limitations and possibilities. 


Propuction ‘The essence of the process is to make in the first 
METHODS instance a pattern or replica of the finished component 
in a material which though stable for handling purposes will under 
certain conditions melt readily or burn away and leave no residual 
ash. 

The pattern must necessarily be oversize to compensate for the 
expansion and contraction that occurs at various phases of the 
process before the finished casting is produced. 

A material found to be admirably suited is the wax composition 
given in Table 1. 

In order to reproduce in quantity accurate wax patterns it is 
of course necessary to make a permanent die or mould which carries 
the negative form of the component part, in very much the same 
manner in which a die is made for die-casting, the essential differ- 
ence being that instead of metal being poured into the die, wax is 
injected. 
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The wax patterns produced from the die are assembled (Fig. 1) 
with the aid of a hot spatula on to a running and feeding system 
which is also in wax and grouped to suit the size of the moulding 
box, the casting technique and the equivalent weight of metal to 
be cast. 


TaBLeE 1 — Wax Analysis 
Resin W.W. ... oe |698% Candelilla Wax ... - 160% 
Paraffin Wax -« 90% Carnauba Wax ... mo 2% 


Ash at 1,000° C. is 0.04% 
Injection temperature 57° C. 
Contraction 0.004” to .006” per inch 


TABLE 2 — Spray Coat Assembly 
Soap Solution ... 360 ccs. Hydrochloric Acid 10% 40 ccs. 
Sodium Silicate ... 180 ccs. Flint Powder _... 40 OZS. 


The assembly of wax patterns is stuck on to the base of the 
moulding box and sprayed with a thin highly refractory coating 
consisting of Potter’s Flint Powder bonded with Sodium Silicate 
mixed as shown in Table 2. The soap flakes are used as a sus- 
pension medium for the Potter’s Flint and the HCl is added as an 
accelerator to condense the Sodium Silicate. The moulding box 
is attached to the base (Fig. 2) by either quick action clamps or 
wing nuts; the joint of the base and box is sealed on the outside 
by a coating of wax to make a liquid proof container. 

The mould itself is made from powdered refractories bonded with 
a solution which is capable in itself of producing a highly refractory 
bonding medium. 

The solid refractory powder or solid investment as it is called, 
consists of a mixture of pulverised high alumina firebrick and silica 
flour as indicated in Table 3, the grain size being from minus 16 
mesh (B.S.S. grading) to dust. 

The bonding solution or as it is called, liquid investment, consists 
of a hydrolised solution of Tetra Ethyl Silicate. The important 
chemical property of ethy] silicate is its ability to undergo hydrolysis 
to give silica. The chemical reaction of ethyl silicate explained 
simply is that when a minimum of 2.6 per cent. water is added 
either by absorption or addition hydrolysis commences. This 
chemical change is uncontrollable and is said to be complete after 
a slight rise in temperature has occurred. As ethy! silicate is 
insoluble in water a common solvent in the form of alcohol is used. 
This mixture of ethyl silicate, alcohol and water, as stated in Table 
4 is emulsified with the addition of a very small amount of acid 
which has the effect of making the solution homogeneous, After 
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hydrolysis has occurred this solution slowly increases in viscosity 
and eventually sets to a colloidal silica gel. The rate at which the 
solution gels can be controlled by the addition of small amounts of 
alkaline material. Magnesium Oxide has been chosen as this 
accelerator to the gelling time and is added by the convenient 
method of mixing in with the solid investment filler. 


TABLE 3 — Solid Investment 
Composition: — 


High Alumina 7 (16 seated ve sins - JRee 
Silica Flour - a a ai a 7 ey 
Magnesium Oxide see a a _ ik 0.1% 

Chemical Analysis of Grog:— 

Sigg (combined) ... 50.60% CoO ... oo. eeeEey% 
Al,O,_ ... .» 41.36% H.F. Residue . os 5.25% 
Fe,O,_ ... ... 6.56% 

TABLE 4 — Liquid Investment 

Industrial Methylated — 68 O.P. vhs ‘as ~~. OF 

Ethyl Silicate... ane ata rer <n S95, 

Water... eee ‘i me — — Ss 

Hydrochloric Acid 2 5% sat a sis me «- i 


The solid and liquid investments are mixed to the ratio of 20 lb 
of solid to 0.600 gallons of liquid. This will produce a flowable 
mass which is adequately described as a slurry. The slurry is 
poured into the moulding box wherein it surrounds the wax 
patterns. The whole assembly is vibrated or jolted until the solid 
particles have packed tightly round the wax assembly and have 
built up a sufficient height to encase the patterns completely. 
During this jolting the surplus liquid in the slurry rises above the 
height of the mould and is poured off. The moulds are left in this 
condition for 12 hours to ensure that the hydrolised solution of 
ethyl silicate has completely gelled. The moulding box is heated 
in an oven sufficient to melt the wax seal of the box and base and 
to allow an easy extraction of the mould from out of the flask. 

The stripped mould is then placed in an oven and gradually 
brought up from room temperature to about 150 deg. C. over 
6 hours to melt out the wax and dry out the mould. As the moisture 
in the mould is mainly alcohol, originally used as a solvent for the 
ethyl silicate and HCl plus water, this gradual rise in temperature 
is to prevent the moulds catching fire. 

This operation in the process gives us a jointless mould of refrac- 
tory material possessing a cavity of predetermined shape and the 
final operation necessary to make it castable is to fire it at a tempera- 
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ture of 1,100 deg. C. This is done in a continuous oven on a time 
cycle of between g and 10 hours with a gradual increase in tem- 
perature over the first 7 hours and then 2 hours in a soaking zone 
of 1,100 deg. C. 

The mould is removed from the furnace coincident with the 
metal being melted and ready for casting. 

The metal, Table 5, is usually melted in electric furnaces of the 
indirect carbon arc type or of the high frequency induction type. 


FUTURE In all phases of Foundry work there exists a con- 
DEVELOPMENTS troversy of facts and differences in methods of pro- 
duction which to the layman may appear confusing. 

It is doubtful if any two foundries would produce the same 
casting without the technique differing slightly and this same 
tendency exists in the Lost Wax process. 

To discuss differences and variations in the process under 
review it must first be stated that even the description of the process 
is inconsistent and is referred to as the Lost Wax Process, Investment 
Moulding Process and the Precision Casting Process. 

The author is of the personal opinion that ‘‘ Investment Mould- 
ing’’ is a better and more universal term than the Lost Wax 
Process which confines the pattern medium to a type of wax, or 
the Precision Casting Process which infers an accuracy which is 
not always necessary or desirable. 

The expendable pattern is not confined to wax and can be made 
in any material that will readily volatilise with a complete absence 
of residual ash when encased in the investment. 

Materials from which patterns have been and are being made 
vary from Wax, to low melting point alloys, e¢.g., Wood’s Metal, 
Tin-Bismuth alloys, Mercury Cadmium alloys or Plastics of the 
Polystyrene types and the latest developments which take account 
of frozen substances, one of which is Mercury. 

A natural tendency of Foundrymen has been to use the invest- 
ment material to make the highly refractory mould from a split 
pattern that is plated to form a joint face whereby the mould is 
made piecemeal and can be inspected for faults before assembling 
and casting. This of course utilises a permanent pattern instead 
of an expendable pattern which is destroyed after using once. 

Of the refractory investment used, schools of thought differ from 
saying that the initial dip or spraycoat is all important and that 
a thick coating of this will eliminate the necessity of an important 
surrounding mould material, to the other point of view which 
says that to determine a good quality solid investment with the 
necessary percentage of fine grading will eliminate the use of a 
primary spraycoat entirely. 
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TABLE 5 — Typical Alloys Cast by this Process 


H.R. Crown Max. Vitallium 
Carbon — a w+ 0.15-0.30% 0.15-0.25% 
Chromium _... ste on 20-25% 28-32%, 
Molybdenum... ss sis 5-7% 
Silicon oo ni ws (0.75-2.0% 0.5% max. 
Cobalt si ie Pm Remainder 
Iron ... = ‘me sa Remainder 1.0% max. 
Nickel me Sis oe 10-14% 
Manganese ... sabe oo 1.0% max. 
Tungsten ie ae se 2.5-3.5% 


Almost every refractory material available and suitable for use 
has been tried to determine a substance which will remain stable 
and consistent in its expansion qualities for the accuracy of the 
process and yet is economical in initial cost and usability. 

Materials in use as solid investment may be mixtures of some of 
the following refractories :—Powdered High Silica, or High 
Alumina Firebrick Grog, Sillimanite, Molochite, Chamotte, 
Crystabolite, Zircon, Charp or Silica Flour. 

The liquid investment proved suitable for high melting point 
alloys is Ethyl Silicate which is used as an alcohol based binder to 
the solid investment. Quite naturally expenditure of dollars. on 
alcohol for such purposes is being carefully watched and efforts 
are being made at the present time to eliminate the use of alcohol 
as a solvent for use with this binder. 

Quite encouraging progress has been made with aqueous based 
binders using materials which include Sodium Silicate as the 
bonding medium. 

Confirmation of such water based binders being suitable on 
production would of course considerably cheapen the process as 
it exists; a conservative estimate is a reduction in overall cost of 
50 per cent. 

As the foregoing indicates, much work of an investigatory nature 
is being done, particularly on the expendable pattern and the 
investment mixture. Almost as many ways exist of applying these 
materials as there are different materials. 

In the case of wax this is normally injected into the die under 
a pressure of between 7 to 10 lb. per square inch by means of a 
syringe depending upon the shape of the component, although 
alternative methods are used varying from Gravity Feed or evacuat- 
ing the die and allowing the atmospheric pressure to fill the cavity, 
to high pressure injection machines using air or plunger injection 
and finally the wax can be centrifugally forced into the die. 

To accelerate the sedimentation of the solid filler in the invest- 
ment to pack tightly round the wax pattern, mechanical methods 
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used range from cam-operated jolting machines giving a rise and 
drop of .o20 in. 300 times per minute to air operated vibrators, 
or electric-magnetic vibrators working on a very low amplitude 
and the high frequency of 50 cycles per second. Moulds have been 
successfully made by centrifuging the investment containing mould- 
moulding flasks on an external axis. 


PRODUCTION Indication of production costs must of course apply 
to the methods and materials described in the foregoing 
a are placed on record purely for the guidance of production 
engineers to enable them to form an opinion of the suitability of 
the process for their own particular applications, and to enable an 
intelligent estimate to be made of any component within the limits 
of the process to date for the purpose of comparing them with 
production costs if made by orthodox and established methods. 

The labour used in the process from handling the raw material 
to despatching the finished casting comprises roughly 40 per cent. 
semi-skilled, 50 per cent. female and 10 per cent. unskilled labour. 
The only skilled labour required is in manufacturing the dies to 
produce the wax patterns and proof inspecting the finished product. 
Supervision of labour naturally includes personnel capable of 
handling metallurgical and chemical faults which are likely to occur. 

Generally, female labour is employed in the initial stages of the 
process wherein the wax patterns are made, assembled, invested 
and generally made ready for de-waxing and casting, the remaining 
operations being carried out by male labour. 

The main feature of the process which makes it in the first 
instance expensive is the total cost of the materials which make up 
the mould. The actual costs of the raw materials, i.e., refractory 
solids, ethyl silicate, alcohol, etc., to make up a mould 6} in 
diameter and ro in. high is gs. Should you only produce one 
casting from such a mould you have a direct charge of gs. on that 
casting. If your casting is scrap, well, that is another gs. on your 
overheads.’ Should you be able to group say, 12 castings in the 
one mould then naturally the cost is spread over the good castings 
made in the mould. 

To show how the cost of material is spread over the manufacture 
of a casting the Nozzle Guide Vane shown in Fig. 3 is analysed. 

Material Costs 





3 wax patterns . vie oe “HS 6.6690 pence 
Spray-coating assembly ie ses me 0.7902 ,, 
Solid investment material ... ew i 26.7190 ,, 
Liquid investment material ies ie 77.0438 ,, 
Per mould (63 in. dia. by to in. high) 

carrying 3 nozzle guide vanes... coe §=—s ELE.@BBO 7g 
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THEREFORE Material cost per blade __... ies 37.074 pence 
To complete the cost of the casting:— 
Consumable material fen ist Sins 37-074 pence 
High nickel steel (16 ozs.) ... is — 28.500 __—s—=,, 
Direct labour... — ... ee oe 2h 24.000 = 
Burden (350 per cent. on direct labour) ... 84.000 __—,, 


173-574 pence 





i oe — ... 148. 5d. per casting 


This particular casting averages 10 per cent. scrap on production 
so the average price must be increased by 10 per cent. less the value 
of the reclaimed metal. 

The decorative casting made in a stainless steel shown in Fig 4. 
costs 18s. 4d. to produce based on similar costs to the above. 
Naturally the scrap on this casting would not be so high as on the 
nozzle guide vane because it is not subjected to dimensional 
inspection but purely definition of detail and surface finish. 

The Rotor Guide Vane shown in Fig. 5 is normally machined 
from a solid forged blank and to prove the economics of the process, 
sample investment moulding castings were made and a cost analysis 
taken. The actual costs are given below and are self explanatory. 


By Machining Method . = 
Labour vm ih oon vis 118 2 
Burden és oo Sint ‘is 10 19 3 
Material tind ai ‘iis <“* 8 11 

. inn fig & 

By Lost Wax Process 

Labour a sacs ws os 4 3 
Burden -— ia ‘on he 34 2 
Material i san in ae 14 I 
Machine Shop Labour on ie 10 7 
Machine Shop Burden i a 3 1 6 

£7 14 11 

Difference in value of methods... sa a an ee 5 


i.e., reduction in manufacturing costs of 40 per cent. 


It can be seen from the illustrations in Figs. 6, 7 and 8, that a 
variety of castings can be made. 

The castings shown in Fig. 6 had the wax patterns made from 
aluminium dies that were machined in the orthodox tool-room 
manner. 

The castings shown in Fig. 7 had the wax patterns made from 
Tin-Bismuth alloy dies which were themselves cast from a master 
pattern made in aluminium bronze. 
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Among the applications of the process with which the author 
is associated is the casting of surgical appliances in Vitallium which 
is the only alloy known to date which is completely inert to the 
erosive acids of the body. The tubes shown in Fig. 9 with a cast 
section thickness of .015 inches are used in joining up the gut in 
anastomosis operation. The hip joint shown was to replace a joint 
that was attacked by severe Arthritis. The denture plates also 
shown in Fig. 9 were cast in Vitallium, and as the average section 
thickness is between .007 and .o15 inches with an accompanying 
terrific strength and exceptional lightness it is possible to reduce 
the overall area necessary to keep them in position, thus reducing 
the bulk of denture in the mouth. 

The comb shown in Fig. 6 was cast from a polystyrene plastic 
pattern and serves to show that it is possible to cast long thin 
protruding fins from a main wall thickness as well as proving that 
polystyrene is admirable as a pattern medium. 


The standard procedure adopted in proof inspecting 
castings for dimensional accuracy is to section the 
component and project a shadow graph on to a drawing ten times 
full size ; from which it is readily possible to correct errors in the 
die from which the wax patterns are produced. 

The final size of the component cannot be accurately forecast 
on the drawing board because the contraction of the metal varies 
with the shape of the casting. An average contraction allowance 
can be used for general work and the final adjustments made to 
the die size according to the accuracy required. It has been found 
by experience that a shape such as an aerofoil used in turbine 
blades varies in contraction up to a maximum of between .o06 in. 
per inch on the thick section and .020 in. per inch on the chordal 
width. 

Accuracy costs money and the precision of a casting in the first 
place depends upon the time and skill put into making a die which 
will produce a perfect pattern dependent for a precision casting. 
In the important second place is the tolerance to which the process 
will reproduce quantities. 

The ability to reproduce and maintain exactly identical castings 
is an impossibility and it has been proved in practice that conditions 
of production being as near stable as is controllable, i.e., tempera- 
ture of the room, humidity, fire cycles, casting temperature, etc., 
dimensions will vary between the 1,o00th and 5,oooth casting as 
much as .O10 in. 

This means that although inaccuracies may exist on the proof 
casting and are accepted for production, further quantities could 
not be, guaranteed from the same equipment without a tolerance 
of + .005 in. 


ACCURACY 
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Accuracy in another sense means faithful reproduction of a 
model wherein the features and definition of detail are accurately 
reproduced but wherein the dimensional accuracy is relatively 
unimportant, e.g., mascots made in quantity for decorative pur- 
poses in a stainless steel do not matter if they are proportionately 
smaller by approximately .o018 in. per inch, providing that defini- 
tion of detail is outstanding. 

To conclude this paper the author expressing his personal 
opinion on the process, which is not biased by any prospects of 
entering the commercial market, claims that the Lost Wax Process 
or Investment Moulding Process, whichever term you prefer, 
is an economical commercial proposition which when established 
for the benefit of the trade generally will step up production on 
specific components and reduce overall manufacturing costs where 
intelligently applied. 

Its application is most economical where the alloys used are 
difficult to machine or fabricate when machining allowances on 
the casting can be an absolute minimum. Where alloys are difficult 
and expensive to forge a castable material giving similar physical 
properties can usually be substituted, or where delicacy and 
intricacy of shape combined with strength of materials is required. 

It is reasonable to expect that any casting which can be die 
cast could be produced in a high melting point alloy such as 
indicated in Table 5 by the Investment Moulding Process (Lost 
Wax Process) and would result in a comparable surface finish and 
dimensional accuracy. 


The Author wishes gratefully to acknowledge 
the facilities afforded by the Management of 
Messrs. Rolls-Royce Ltd. and their permission to record the process 
as used on production. . 
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DISCUSSION 


Mr. Buck.anp : I should like to congratulate Mr. Short on his 
very excellent paper and also for the way he has conveyed the 
information to us, because I am quite sure there are many in this 
room, including myself, who know very little about the Lost Wax 
Process. 

I should, however, take quite a lot of convincing that this process 
has commercial possibilities, although I agree that in certain 
respects, particularly surgical instruments, the possibilities are 
very great. 

| wonder whether Mr. Short has made a comparison in the case 
of the Impellor casting, if it had been made as a sand casting and 
then machined all over, or machined from a solid blank, as comp- 
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pared with the cost of producing by the Lost Wax Process. He 
mentioned the figure of £13.6.0 when machined from a solid blank 
and I think £7.11.0 by the Lost Wax Process. 

Secondly, with regard to permeability of the investment material, 
can he give us any figures in regard to that? 

My third point is that I can foresee difficulties with regard to 
the expansion of the investment material in the mould, particularly 
with regard to the blades having a double shroud. Do you get 
contraction trouble in that particular case? 

Mr. SHort : With regard to the Rotor Guide Vane, the blades 
themselves are not machined with this process, they receive only 
hand polishing. If you sand cast this particular Rotor Guide 
Vane, you would have to machine the blade form. 

Concerning permeability of the moulding material, no tests have 
been made to date. 

With regard to the contraction of material in the mould, one 
must bear in mind that the mould is 1,100 deg. C. when the metal 
is cast into it and the metal is possibly 1,450 deg. C. which is almost 
ideal, being practically the same temperature. With these parti- 
cular blades we have not had trouble in the casting through 
stresses set up by the mould material, but we have definitely had 
shrinkage due to inadequate feeding until we got the technique 
right. 

Mr. BucKLAND : On the question of permeability of the material, 
do you get blow holes in the casting? 

Mr. Suort: As the moulds are at a temperature of 1,100 deg. C. 
at the time of casting there is no moisture left to cause blow holes. 
We do, however, experience trouble with the air in the slurry being 
trapped underneath the flanges of the wax pattern assembly which 
causes globules of steel to become part of the casting. 

Mr. CiarKE: I would also like to congratulate Mr. Short on 
the excellent way he has given his paper. 

I would like to ask in regard to the destruction or the breaking 
open of the mould after the production of one casting, whether 
any work has been done on the question of the replacement of the 
flat at the bottom of the pattern, so that some of the walls and top 
of the mould are recoverable. Has anything been done on these 
lines to save certain parts? 

Mr. Suort: If you mean the moulding material, a considerable 
amount of work has been done on re-crushing and grading it and 
using a portion of the reclaimed investment in with the new 
materials. 

Further to that, you will recall I said a considerable amount of 
work has been done on water-based binders and if they are success- 
ful, which it looks as though they will be, the cost of these castings 
will be about halved. 
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I have described the process of the casting as it exists and have 
given some indication of costs, which it is hoped will eventually 
become lower. 

Mr. BEARDMORE: Can you give us the actual tensile strength 
of the casting produced by the Lost Wax Process? 

Mr. SHort: It is 35 tons per sq. in. 

Mr. BeARpDMOoRE : I think I am right in saying that I gathered 
you are not in favour of using split dies in this process, but that 
some pattern makers and foundries had been using split dies and 
getting away with it? 

Mr. SHorr: My actual words were that this process is an 
oversized laboratory job and the tendency of foundrymen has been 
to try to eliminate the use of the Lost Wax and get away from using 
an expendable pattern. If you are familiar with sand casting 
work you will know that they split the mould into two halves by 
using plated patterns. Work has been done to use these refractories 
and make two halves, joining them together after inspection to 
eliminate a lot of scrap. 

Mr. BEARDMORE : Following on that, I am afraid I must have 
got the wrong idea because I was, under the impression that 
the accuracy of the whole thing was based on the fact that the die 
was not split and you got rid of the pattern by melting it out. 

Mr. SHort: There is quite a lot of logic in what you say. 
You must remember that a master pattern is made first which is 
oversize to suit the contraction. The Pattern Maker or a similar 
type of skilled employee casts the die from that master pattern. 
You have the human error in making the master pattern and the 
human error in casting. You get a girl making the wax impression, 
you have got the expansion troubles inside the moulds, etc., but 
I say you can still produce good castings provided the D.O. gives 
you a tolerance of + .005 in., which is reasonable. I am sure 
some members here will agree with me that castings can be made 
by this Lost Wax Process which could not possibly be made by 
ordinary foundry practice. 

Mr. Harrison: By this process, I should think you would 
require rather complicated pattern work. 

Mr. SHort: You have got to make your wax pattern in a 
permanent mould or die which is split so that you can take the 
die to bits and take the wax pattern out of it. 

Mr. Harrison: Take the case of this Rotor Guide Vane. Do 
you take into account the cost of the original pattern when com- 
paring the cost with the Forging Blank method? 

Mr. Suort: The die life for producing wax patterns has not 
been reached because we have never worn a die out yet but it is 
fair to say that the forging dies would require replacing from time 
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to time. I therefore consider that the original tool cost for both 
the forgings and the Lost Wax Process castings would be 
comparable. 

Mr. Harrison: Can you please explain one particular point? 
I see you have a wax pattern for the blades singly but they also 
appear in groups of three. Is it done by fusing the individual wax 
patterns together and isn’t there a possibility of distortion? 

Mr. SHort : When the die for the wax pattern is made a portion 
of the feeding system is included in the die. This means that when 
we are assembling the waxes together the pattern proper is not 
touched but this wax melts as readily as ordinary candles and are 
actually joined together with the aid of a hot spatula. 

Mr. WessTER : With regard to the refractory material which is 
sprayed on to the pattern, I take it that when the wax is melted 
out it remains as a coating inside the die? 

Mr. SHort: You are quite right. You will see there is a 
whiteness between the casting and the investment material on this 
particular specimen. 

Mr. WessTEeR : About what thickness is the refractory coating? 

Mr. SuHort: In this particular instance .005 in., sufficient to 
obliterate the colour in the wax patterns. In some Foundries they 
use a thicker type such as a dip-coat but we in our particular 
method say it is very important to put it on thinly and get a good 
backing material, although some people take the opposite view. 

Mr. WessteR: What is the accuracy between the 1,000th 
casting compared to the original accuracy of the first wax pattern 
produced? 

Mr. SHorr: It is difficult to say and depends on many things. 
For instance, on Monday morning your mould furnace may be 
rather cold and the moulds will not, therefore, have expanded as 
much as when the furnace is working at proper temperature later 
on in the week. All things being equal as far as is humanly con- 
trollable you should not get more than + .005 in. error with a 
proviso that on special dimensions the tolerance of + .002 in. is 
obtainable. 
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Foreground shows six individual wax patterns with wax runnet 
parts. Centre shows assembled waxes. 





Wax assembly stuck on to base plate with box being lowered on, 
The left shows the aluminium base, box and lid scaled with wax 
at the base. 
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lic. 3. On the left is a wax pattern of a Turbine Blade, in the centre a 
spray for casting and on right is the fettled casting. 
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Fic. 4. Centre shows individual wax pattern, on the right assembly of 
four patterns and on the left the spray of castings in stainless 
steel. 
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Fic. 5. Rotor Guide Vane made in 14), Nickel, 25% Chromium and 3% 
Tungsten. 








lic. 6. Miscellaneous group of castings in steel. With the exception of the 
comb, the wax patterns for these castings were made from alu- 
minium dies machined in the orthodox manner. 
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Group of Turbine Blade Castings. Wax patterns were made from 
cast Tin-Bismuth dies. 








Fic. 8. Miscellaneous steel castings 
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Fic. 9. Miscellaneous selection of dental and surgical castingsin Vitallium. 
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This illustration shows part 
of a Combined Table of 
Chemical Compositions and 
Mechanical Properties of cast 
carbon steels. A set of simi- 
lar tables is being prepared 
and will be published in the 
The modern steel casting is the strongest form of B.S.F.A. — Di A 

Sg Suet STEEL CASTING?” Engineers 
construction known to engineering. snd Designers are iavhed to 
Steelmaking in the Steel Foundry has reached a _ send theirnamesand addresses 


stage of technical advancement when any one of awide ‘© the B.S.F.A. for a copy 
range of steel analyses can be produced. Carbon, low to be sent to them. 

alloy and special purpose steels can be produced to 
order to accord with the particular service requirements 
of any part. 





STERL CASTINGS 


* Are you on the mailing list for B.S.F.A. Bulletins? 


BRITISH STEEL FOUNDERS’ ASSOCIATION 
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Many a young horse, 

finding himself for the first time at 
work in a Desoutter Tool, shies at the amount of work he 
is expected to do. Revolve 140 times a second! Bite 
through metal at 10 ft. a minute! Neigh! Neigh! —he 
says--t'aint reasonable. But he soon settles down. Cool 
airy quarters, smooth almost frictionless running, keep 
the young horse happy in his work. Soon he becomes 
proud of his fast running and high efficiency. ‘I’m the 
sixth of a horse that operates a Desoutter Drill Gun "’ he 
tells his horsey girl-friend. 
Chk! Chk!” 


‘‘T do the work of ten men. 
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FOR A WIDE VARIETY 
OF PURPOSES 


OOVER Fractional Horse - power 
Motors are providing the power for 
“ncreasingly wide variety of Domestic, 
ricultural and Commercial Purposes. 
ey are being used with notable success 
Refrigerators, Washing Machines, 
hter Coolers, Compressors, Machine 
ls, Pumps and numerous other 
liances. 
Atthe moment National Manufacturers 
Works are being given priority, but 
hope that in the near future supplies 
be sufficient to enable us to meet all 
ds. We shall be pleased to make 
ptations for your requirements. 
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INDUCTION MOTORS ARE :— 
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Thermal Overload Protection 

(if required) m 
Speeds 2850 or 1425 r.p.m. 


Performance curves and data on other 


types supplied on request. 
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The 50-range Model 7 Universal AvoMeter, the 
pioneer of the comprehensive range of ‘* Avo” 
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application to the Sole Proprietors and 
Manufacturers 
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We are prepared to maintain and 
guarantee the efficiency of Keelavite 
plant in all cases where we are invested 
with the responsibility for the complete 
system, i.e., Pump, Motor (where this is 
used), Control Valves, Piping, Gauges, 
étc. The principle has possibilities for 
application to a wide variety of machines 
and if properly planned provides acontrol 
and flexibility superior to any other 
method. . 





A KEELAVITE HYDRAULIC 
POWER UNIT CONSISTS OF: 


PUMP, suitable for operation at synchronous 
electric motor speeds. 

MOTOR (where required). 

SPEED CONTROLS. Control Gear of convent- 
ional type for light, reasonably constant load, 
ora “Flow Control ’ System for heavy loads 
and where speed and load are subject to wide 
variations—this maintains appropriate speed 
whatever the changes in load. 

VALVE BLOCKS AND CONTROL PANELS, 
embodying operational and/or speed controls 
/ to suit various types of machine. 

AUXILIARY EQUIPMENT, Pipe Fittings, 
Reservoirs, Pressure Gauges, Filters, Electric 
Motors, Rams. 








A TYPICAL APPLICATION FOR 
KEELAVITE POWER TRANSMISSIONS 
The illustration is of a Shaper 


for which hydraulic operation is ch: 
ideal. 





KEELAVITE ROTARY PUMPS AND MOTORS LTD., ALLESLEY, COVENTRY 
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a new era in toolmaking 
has arrived through 
interchangeable tools 


interchangeability is 
accepted practice in 
manufactured goods 
why not in tool- 
making? 
with a moore jig grinder in 
partnership with a jig borer tools 
are made to figures instead of to 
fit ; their cost goes down, their 
value up, greatest of all is the estab- 
lished fact that interchange- 
ability is achieved. 
the matter calls for 
wrgent action on your 
part ... investigate 
the possibilities. 
where there is not sufficient work 
to justify the purchase of a machine 
we offer moore jig grinding 
service from the machine in our 
sidcup works. 


holes up to Sins. dia. parallel or taper 






WHITEHEAD HOUSE, 247-9 Vauxhall Bridge Rd., LONDON, S.W.| 
Telephone : WHitehall 0094-5 (Extn. 4 Mr. Langley) 











CATMUR MACHINE TOOL CORPORATION LT 











~ 

















Lach cleaning problem studied individually 


wf whine —_—= 
. : « \aaie seiact 
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INDUSTRIAL 
CLEANING 
MACHINES 


This illustration shows 
a machinecleaning 
crank cases in the pro- 
duction line. 


It is equally capable of 
cleaning small parts in Photographs by courtesy of ‘ Machinery,” 
baskets. 


¥ r 


Sole Agents for Great Britain s 

GEO. H. HALES MACHINE TOOL CO. LTD., Victor House, 1, Baker St., LONDON, W.1 
Designed and manufactured by : 

BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER 4 
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Mesh baskets full of small parts are here seen 


* passing along the conveyor into a Dawson 
Hydro Degreasing and Cleaning Machine 
where they are subjected to a pumped 
solution wash by high pressure jets at 180-F 
rinsed and delivered at the other end of the 
machine ready for handling. By using a 
Dawson Metal Parts Cleaning Machine the 

* Austin Motor Company do this otherwise 
tedious work very rapidly, more efficiently 

mand economically. There is a Dawson 
Washer made to suit all sizes of metal parts 
including complete engines. 


| METAL PARTS 
CLEANING AND 
DEGREASING PLANT 


SOLE DISTRIBUTORS & CONSULTANTS : 


DRUMMOND-ASQUITH (sates) Ltd 
King Edward House, New St., Birmingham ~- Tel. Midland 3431 


DAWSON BROS. LTD., Ventnor Works, Gomersal, Nr. Leeds. Telephone: Cleckheaton 266 
London Office : Roding Lane, Southend Road, Woodford Green, Essex. Telephone : Wanstead 048! 
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It’s a °° S&B Lathe 


WE MANUFACTURE SURFACING AND BORING LATHES IN 
VARIOUS SIZES UP TO 36 IN. DIA. SWING. 


HERE WE ILLUSTRATE THE SMALLEST, NAMELY 134 IN. 
DIA. SWING, TYPE 13ZH. 


An Ideal Machine for Light Accurate Work. 
ASK OUR REPRESENTATIVE TO CALL AND ADVISE. 


Length of Bed ... ie > ~ on i sim, Se 
Admits between Chuck and Turret Face re na a ae 
12 Spindle Speeds a nie in ... 28°9 to 889 R.P.M. 
6 Feeds ... Sliding-25 to 200 C.P.I. ; Surfacing-50 to 400 C.P.I. 


SEND FOR CATALOGUE AND PARTICULARS. 





134 in. Dia. Swing Surfacing and Boring Lathe. 


Dean SMITHS Grace Ltd 
‘The Lathe People Keighley, England. 


—Since 1865 
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Above is a portrait of a Cycle 
& ari Bottom-bracket Bearing Cup, with its 
e diploma tied round its neck. Cut from Mills 
Ledloy steel, it boasts a production increase of 26% over 
its rival, cut from ordinary steel under parallel conditions. Twenty- 
six per cent. ... that’s a lot... but the Mills Ledloy case-books 
record other examples where the gain is even more 
dramatic, sometimes as much as a hundred per cent. 
And, in every case, Mills Ledloy steel 
is far kinder to machine tools than 


other steels are. 
A$ LEDLOY is the name given to 
steels into which a small percentage 
E LS LTD. of lead has been introduced by a 


special process. All steels (carbon 


BR BURY STEBL WORKS. and alloy) can be so treated during 
their manufacture. 






















WOODLEY. Nr. STOCKPORT 
STOCKHOLDING AGENTS: 





LONDON BELFAST GLASGOW 
ey Brothers Ltd. Kennedy & Morrison Ltd. John x be ry 
Buck & Hickman Ltd. BIRMINGHAM HLE 
Farmer, Stedall & Co. Chas. Wade & Co. Ltd. John W. Laycock Ltd. 
Mosers Ltd. BRISTOL Panag: my 4 -ON-TYNE 
W. & C. Tipple Ltd. Godwin, Warren & Co. Ltd. suest, Foun & Le Lid. 


MANCHESTER NORTHAMPTON Associated Engineering & Elec- o 
Alfred Simpson Ltd. A. H. Allen & Co. Ltd. trical Supplies Co. Ltd. 
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TYPE U.P.H. 10/24 





PRECIMAX = PREClsion with MAXimum output 
EFFICIENT AFTER SALES SERVICE. PLEASE ENQUIRE. 


JOHN LUND LTD. - CROSSHILLS - Near KEIGHLEY 
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“(0 you're Will Might the Mill- 

wright! | can't say | like your 
\ face any better than when | first 

saw it, but let that pass. Take 
your seat and I'll endeavour to flash 
some rays of enlightenment into the 
dim recesses of the cavity normally a 
cerebrum.” 

“Yes, Prof.—and tell us something 
new about belts. How long is an 
endless belt, for instance ?"’ 

“As a matter of fact, that's che 
subject | had intended. Now, first 
of all, what is a belt? This you 
appreciate, depends upon whether 
we consider the subject as the lateral 
periphery of the circumference as a 


Will Might, the Mill-wright 
——-and the PROF. 


set-too No. THREE 


flattened ovoid, or 

"Don’t be daft, Prof. an endless 
belt is a weekend in Blackpool, 
Hah! Hah!"’ 

“ Silence ! Will Might—what even 
theoretical relationship exists between 
the penultimate portion of a week 
spent In the supreme resort of 
British recreational conviviallity, and 
an endless belt, may | ask ?*’ 

“Prof. that’s where theory fails, 
Cock. In the case of a Hendrys’ 
there's no end and no beginning, as 
you told us fast week, splice or no 
splice; but a belt at Blackpool soon 
ends, particularly if you're spliced, 
Hah! Hah!"’ ° 


: Hendry, ° 


BELTING 





JAMES HENDRY LIMITED 
LAMINATED LEATHER WORKS 
252 MAIN ST., GLASGOW, S.E. 


LONDON: KINGSWAY HOUSE, KINGSWAY,W.C.2 
ABBEY HOUSE. 63 HOCKLEY HILL. BIRMINGHAM I8 


MANCHESTER — and — JOHANNESBURG 
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Wimet 


JIG BORING TOOLS 


O exploit Jig Boring 

Machines fully, and to pre- 
serve their accuracy in the 
finished product, demands 
the use of boring tools with 
the ability to hold size for long 
periods—whatever the ma- 
terial to be cut. 

Wimet Tungsten Carbide 
Tools have already demon- 
strated their singular capacity 
to withstand wear in other 
cutting tool applications, and 
we know that this new range 
of Wimet Jig Boring Tools 
will, therefore, be generally 
welcomed. 


A. C. WICKMAN LTD. 
COVENTRY : ENGLAND 











They possess the usual 
Wimet high resistance to 
abrasion, with consequent 
long life, and are ideal for fine 
cuts in any material, ensuring 
maximum quality of parallel- 
ism of jig-bored holes. 


The range of sizes available 
is comprehensive—to meet 
all boring needs; all tools are 
supplied with superfinished 
cutting edges. 


ANY QUESTIONS? Write 
or phone for the Wimet 
specialist—always at your 
service! 


It’s all part of . . . 


LONDON + BRISTOL + BIRMINGHAM 


LEEDS - MANCHESTER : 


GLASGOW: 


NEWCASTLE 
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Excuse our enthusiasm 


but to us 


these parts 


are greater than 





THE SKELETON of which these castings are 
the joints is not like yours or mine.* 
Stiff joints are what it wants and zinc 
alloy die castings provide them. They 
have a tough and trying job to do and are 
used in frames of all kinds for store and 
factory racks and shelving. They ensure 
absolute rigidity under very heavy loads 
— and allow quick assembly. 

How the spigot joint works 

The split end fits like a glove into the steel 
tube and is anchored into position by a 
tapered steel pin passing through holes 
drilled in the tube. The pin expands 
the splines and locks them tight inside 
the tube. 

Some facts about zinc alloy die casting 
Speed of production is an outstanding 
feature of the die casting process — the 
shortest distance between raw material 
and finished product. Zinc alloys are 
the most widely used of all metals for 
die casting because they yield castings 
with the following qualities : 

STRENGTH: Good mechanical properties 
for stressed components. 


*Our illustration is reproduced by courtesy of 
= Ltd., a member of the Tube Investments 
up. 





) 



































==Ss 
this whole (TT | | 
aS 


ACCURACY: Castings can be made prac- 
tically to finished dimensions and need 
little or no machining. 
STABILITY: Close tolerances are main- 
tained throughout the life of the casting. 
These are the properties which accounted 
for the widespread wartime use of zinc 
alloy die casting in the quantity produc- 
tion of such things as fuses, gun sights, 
periscopes and tank carburettors. 
British Standard 1004 
Alloys conforming to B.S.1004 should be 
specified for all applications where 
strength, accuracy and stability are 
essential. 


‘yA\DeA 


ZINC ALLOY DIE CASTERS ASSOCIATION 
LINCOLN HOUSE, TURL STREET, OXFORD 
TELEPHONE: 48088 
ZING ALLOY DIE‘ CASTINGS PLAY AN iM. 
PORTANT PART IN THE EXPORT MARKET 
Enquiries about the uses of zinc alloy die 
castings are welcome. Publications and a list 

of Members will be sent on request. 
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--- but the conveyor runs freely! 


m—, 


How to keep the conveyors of furnaces, ovens and other equipment, 
freely lubricated at temperatures at which oils burn off is a problem 
solved by ‘dag’ colloidal graphite. Available in a variety of liquids, 
it is easy to apply and stays on the job, unaffected by high temper- 
atures. Maybe you don’t operate a mechanical furnace, but you do 
have your own particular problems of high temperature lubrication. 
Send off the coupon below to Acheson Colloids Ltd., 9 Gayfere 
Street, Westminster, London, S.W.1 and learn how they can be 
solved by ‘ dag’ colloidal graphite. 








ii! CUT OUT and MAIL TODAY (ULL 


One of the To: ACHESON COLLOIDS LIMITED, 9 Gaytise Street, Wesemineter, London, S.W.1. 
‘ Please send Leaflet 63 and other information on High Temperature 
1 | Lubrication with ‘dag’ Colloidal Graphite. 
a | Name Position in Firm - 
COLLOIDS 


- SE es. 


- 231 
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TU SAFETY 


FOR USERS OF ZINC ALLOY 
PRESSURE DIE-CASTINGS 


Due to the change over from wartime 
conditions there is a considerable amount 
of secondary and re-melted Zinc Alloy in 
circulation... . 

Inter-chrystaline corrosion caused through an 
impurity content of even a Few thousandths ” of 
1%, endangers the life of your castings 
Protect YOUR interests by taking 
Two STEPS .... 


PX Specify Zine Alloy Die-castings which conform to BSS. 1004 
. Alloy A or Alloy B. 


Contract to have a reliable metallurgical test carried 
out, as a routine monthly check on the specification of Zinc- 
Alloy Die-castings taken at random from incoming supplies . 


WOLVERHAMPTON DIE-CASTING CO. LTD. 
GRAISELEY HILL . WOLVERHAMPTON 


Telegrams : DIECASTINGS, WOLVERHAMPTON. 


















Telephone : 23831/4 WOLVERHAMPTON. 





if 
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? 

04 Our dear music mistress said it 
first—with a hefty rap on the knuckles for emphasis. 
1" The old c-crotchet! And, bless her, 


we’ve never forgotten it since ! 


D. | DESOUTTER DIE-SETS 


ON. Telephone : Colindale 6346-7-8-9. 
DESOUTTER BROS. LTD., The Hyde, Hendon, London, N.W.9. Telegrams: Despnuco, Hyde, London. 
o 


C.R.C.49 
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a HERBERT 


INSPECTION BY OPTICAL PROJECTION 














OMPARED with other 

methods of inspection 
optical projection gives a 
greatly increasd output while 
saving the cost and mainten- 
ance of gauges. 


A large number of Hilger 


Projectors are in use on 
this work and have effected 
great economies. 


We supply these instru- 
ments complete with fixtures 
and enlarged layout charts 
on which the permitted 
tolerance is clearly indicated. 


CATALOGUE ON REQUEST. 


oe he 


HILGER' UNIVERSAL PROJECTOR 


SOLE RETAILERS : 


ALFRED HERBERT LTD: COVENTRY 
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Cincinnati Surface Broaching 
brings ease of production to 


yet another field, teeth cut- 





ting on bandsaws. Up to a 
quarter of a million brand new 


teeth every hour. Some baby! 


mm | t ; | 
Speed np production PAL CINCINNATI 


CINCINNATI MILLING MACHINES LTD. TYBURN, BIRMINGHAM 


CHARLES CHURCHILL & CO LTO. COVENTRY RD. SOUTH YARDLEY, BIRMINGHAM 25 
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o,F-A. TOOLS 


HARPER ROAD - WYTHENSHAWE - MANCHESTER 
PHONE : WYTHENSHAWE 2215. GRAMS : PNEUTOOLS PHONE 


act" JIGS-FIXTURES 
& GAUGES 


PRESS TOOLS - MOULDS AND 
SPECIAL PURPOSE MACHINES 


of all hinds 


Up-to-date shops specially laid our and 
equipped for making, on a production 
basis, every type of precision ground 
gauges; limit snap, form, calliper, taper 
and special purpose gauge, as well as 
jigs and fixtures of all kinds, press tools, moulds 
and special purpose machines. Highest class 
workmanship and accuracy guaranteed. 


G.P.A. TOOLS & GAUGES LIMITED 





Guaranteed Precision Accuracy 





Members of the Gauge & Too! Makers’ Association 
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** Newallastic ” bolts and studs have qualities 
which are absolutely unique. They have 
been tested by every known device, and have 
been proved to be stronger and more resistant 
to fatigue than bolts or studs made by the 
usual method. 








xxxvi 
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Speed-up Output 


















THE MODERN 
MACHINE METHOD 
FOR SANDING 
or SURFACE 
PREPARATION 
FOR ANY 
FINAL FINISH 





DSTRAND 
Ypoumaiic SA 


FOR a beautiful finish, use the SUNDSTRAND pneumatic SANDER, 
from the prime to the high lustre. Portable. light and easy to use, it 
will speed-up output and reduce operating costs. It is completely free 
from vibration. It can be used in awkward places and on flat, convex or 
concave surfaces. The pads reciprocate in opposite directions, thus 
eliminating end-thrust “travel.” 

Perfectly smooth, level surfaces are the result, free from pressure 
marks or the uneveness off much hand-sanding. The Sundstrand can be 
used for either wet or dry sanding. It is automatically lubricated and 
interchangeable pads for various needs are available when sanding or 
finishing wood, metal, plastic and composition materiais. 

Compare Sundstrand sanding at 3,500 strokes per minute with an 
abrasive area of approximately 24 sq. ins. with Hand sanding at 120 strokes 
per minute with an abrasive area of approximately 8 sq. ins.! ! ! 


Write for details and demonstration to : 





SUNUSTKRAND PNEUMATIC SANDERS») (ax) LTD. 


JIRCH STREET, SHIPSTON -ON - STOUR WARWICKSHIRE. Tel. 110 


PARK 














RESCENT MEWS EAST. LONDON, WI Tel WELbeck 7589 and 3025 
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Inner ball races and 
similar components are 
machined at the rate 
of two every 93 seconds 
on this 2%in. 6-spindle 


Conomatic. 
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Degreasing after Drawing 


The removal of drawing pastes and pressing oils is 
not usually an easy degreasing operation, due to the 
tenacious nature of these compounds. With SOLVEX, 
however, the operation can be done quickly and 
without holding up production. Simple immersion for 
7 to 12 minutes in the SOLVEX bath, followed by a 
quick rinse in hot water is all that is required. 


SOLVEX requires no elaborate equipment, is non- 
inflammable, non-toxic and can be used repeatedly 
without losing its efficiency. Write for details. 


N.B. Not suitable for paste media containing mineral 
fillers used in deep press work. 


Solvex 


REGISTERED TRADE MARK 





FLETCHER MILLER LTD., HYDE, Near MANCHESTER, ENGLAND 
On Air Ministry, Admiralty and War Office Lists. 


Full inspection to A.I.D. requirements 








Distributors in Northern Ireland : 
BELL’S ASBESTOS and ENGINEERING LIMITED, 21, Ormeau Road, Belfast. 
Telephone: Belfast 21068 
Distributors in Eire: 
A. H MASSER LIMITED, Annesley Works, East Wall Road, Dublin. 
Telephone: Dublin 76118. 
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If its by 


FIRTH BROWN 


iFs the 


“SPEEDICUT 
REAMERS 


FIRTH BROWN TOOLS LIMITED, SHEFFIELD 
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AN EXHIBITION TO QUICKEN THE PACE OF INDUSTRY 


NNOUNCINE THE FIRST NATIONAL 


MECHANICAL HANDLING EXHIBITION 


AND CONVENTION, OLYMPIA, LONDON, JULY 12-2: 1948 


The exhibition will demonstrate how mechanical handling can increase industrial 
production. The National Hall, Olympia, will form a vast shop-window for the 
display of every type of British mechanical handling plant and equipment, includ- 
ing Conveyors and Elevators; Coal, Coke and Ash Handling Plant; Cranes; 
Industrial Power Trucks, Hand Lifting Trucks; 
Hoists, Stackers, Pulley Blocks & Lifting 
Gear ; Runways; Pneumatic Handling Plants; 
Conveyor Belting; Gears & Chains; Ac- 
cessories of all types. Details of remaining 
space from the address below. 
MECHANICAL HANDLING, 


DORSET HOUSE, STAMFORD ST., LONDON, 
S.E.1 WATERLOO 3333 (60 lines) 


PROMOTED BY THE ONLY BRITISH MECHANICAL HANDLING JOURNAL 


Gnd NOW ke PULTRAIO 


WATCH LATHE 


PULTRA MICRO:LATHES 


have earned a reputation for 
performing small precision work with 
utmost accuracy. The Pultra 10 Watch 
Lathe is now in full production and 
can be obtained through merchants 
and accredited dealers. 


Write for Catalogue. 


PULTRA LTD. 


24. GRAVEL LANE, SALFORD 3. 
MANCHESTER Phone BLA.9/8/2 
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TST 


9, Steck 


subject le prict sale 


12" Direct Acting Press 














AIRDRAULIC PRESS 


6" Airdraulic Press (Standard Type) 





16" Airdraulic Broaching Press 
3 Ton Direct Acting Beak Press 


14 Ton Lever Press 
15 Ton Lever Press 
30 Ton Lever Press 


50 Ton Marking Press 
100 Ton Marking Press 





iS MARKING PRESS 

3 Ton Portable Hand Rivetter 
for 
ith 
tch 
and 
ints 


1} Ton Straightening Press 


7 Ton Flexipress Straightening Press 
25 Ton Flexipress Straightening Press 
40 Ton Flexipress Straightening Press 


y EMB.Co. Ltd. 


WEST BROMWICH ‘ ENGLAND 





FLEXIPRESS 
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For Gauges, Taps and 
all Precision Tools. 
Ensures maximum 

degree of accuracy 
after hardening. 


SANDERSON BROTHERS & NEWBOULD LT? SHEFFIELD. ENGLAND 


TRAMWAY PATH 
MITCHAM 
SURREY 


Phone: Mitcham 1624-5-6. 











~ nol 
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EXPANDING REAMERS 


EXPANDING HAND REAMERS 
T & J Expanding Hand Reamers with 
blades of High Speed Steel are offered 
in a wide range of sizes from }” to 2}’” 
as standard ranges. They are available 
with four, five or six blades according 
to size and pattern. Made of first class 
British materials in a factory planned 
specially for the production of 
Engineers’ Small Tools, they provide a 
comprehensive range equal to the most 
exacting demands of the discerning user 
Individual reamers are packed attract- 
ively in cardboard boxes and complete 
sets in wooden cases are available for 
workshop or garage use. 


EXPANDING PILOT REAMERS 
The T & J Expanding Pilot Reamer is 
designed specially for use on Stub Axle 
and Piston bushes but lends itself 
readily to line reaming of any sort 
within the capacity of the range. An 
independent expanding front pilot is 
integral with the cutting blades, giving 
positive setting and ensuring correct 
alignment. The blades throughout are 
of High Speed Steel. 


LEA-TAYLOR 
MULTI TOOL HOLDER 

The Lea-Taylor Multi Tool Holder is a 
patented device incorporating a spring- 
loaded box-form holder in which, by the use 
of suitably shaped shims, various sizes of tool bits 
can be used. This makes unnecessary the use of a 
holder for each size of tool bit and the positive action 
of the holder is a considerable factor in the saving of 
High Speed Steel. This holder is available in a range of 
‘five boxed sets, each complete with a range of tool bits. 


made by TAYLOR & JONES, LTD., Honley, Nr. Huddersfield 
— and sold by all Good Tool Merchants 


XLiv 








xLV 


JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 


Efficient POWER TRANSMISSION 


It all depends on GRIP. Power is 
wasted when belts slip. Production 
stops when belts break. Both are 
risks you can't afford to take. 
Whenever belting is used it 
should be the finest obtainable. 


jf Belting 


“Gnpoly" Belting is impervious to 


GRIP, atmospheric changes, has no plies 
to come apart, and has patent 
4-plait edges designed to reduce 









guide-fork wear to a minimum. 


Endless Belts 


“Gripolastic” Endless Belts, wherever 
their use is practicable, eliminate 
fasteners thus giving a smoother 
drive, and will run efficiently at high 
speeds over very smail pulleys. 





EWIS & TYLOR LTD. 


Power Transmission Engineers 
GRIPOLY MILLS, CARDIFF 


and at Farnworth. Lancs. Branches and Agencies 
London Terminal House,Grosvenor Cardens.S.W J 











A.CDireet- Switching 


lontactor Starters. 




















for Squirrel Cage 
Motors up to 74 h.p. 


The Size | illustrated is provided with 
undervoltage release and three hand 
resetting overcurrent releases. 


Supplied with pushbuttons in lid or 
for remote operation. 


DONOVANS 


THE ee ELECTRICAL C°L™® BIRMINGHAM, 9 
TRICAL aay AND STOCKHOLDERS. 
— Wyaeses 2277 (PB.X.) Grams “DONOVAN. BaminGnase 
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with 
hand 
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BOILER PLANT INSTALLED BY 


MATTHEW HALL 


& CO. LTD. 


ESTD. 1848 





MATTHEW HALL 





AIR CONDITIONING 


| PLENUM VENTILATION - DUST EXTRACTION 


HEATING - BOILER PLANT - OIL FIRING 
FLUORESCENT LIGHTING - INFRA RED DRYING OVENS 


26-28 DORSET SQUARE, LONDON, N.W.! 
Paddington 3488 (20 lines ) 


GLASGOW - MANCHESTER - LIVERPOOL - BELFAST - BRISTOL - NEWCASTLE - CARDIFF- COVENTRY - DUBLIN 
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Patent UNIVERSAL BALL JOINTS 


For all types of remote control, accessory drives, etc. 
Efficiency 98%, maximum, 92% minimum N.P.L. certified. 
The lightest most compact joint made. 





@ ONLY THREE WORKING PARTS 
@ FORKS SOLID WITH JOINT 
HALVES 
@ HARDENED AND GROUND 
WORKING FACES 
@ LARGE BEARING SURFACES 
@ SHROUDED FORKS GIVE 
MINIMUM DEFLECTION 

@ 9 SIZES. BORED FOR SHAFTS 
RANGING FROM }in. TO 1 in. 
DIAMETER 

WE ALSO MANUFACTURE HOOKE’S TYPE UNIVERSAL JOINTS IN THE SAME RANGE OF SizEs 


“MOLLART 2222 
KINGSTON -BY - PASS 
SURBITON - SURREY 


ELMbridge 3352/3/4/5 
ENGINEERING co. LTD. Grams: Feasnion. Sore 














THIS IS 


YOUR DRIVE 


FOR GREATER 
OUTPUT 


Electric haulage on the factory 
floor is a sure way to ensure 
full output from every section 
of your plant. ‘ Electricar’ 
trucks keep material flowing 
freely from process to process 
—banishing _ bottle-necks— 
cutting out idle time. They 
have all the advantages of 
electric power—smooth, silent , 

operation, easy handling, low E i t c u 4 

running costs, simple mainten- 

ance, long working life and no 

fumes or fire risk. One youth INDUSTRIAL TRUCKS 

or girl with an ‘ Electricar’ ‘ 

can do seven men’s work— 


se ait ne to add CROMPTON PARKINSON LIMITED 
TY 0S Cy Culpee. Sales Office: ASTOR HOUSE, ALDWYCH, LONDON, W.C.2 
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SNOW- 


Gatface Grindesa 
















TYPE OS. 24in. PRECISION 
SURFACE GRINDER 


Capacity: 24in. by 8in. Designed for the rapid precision 
grinding of flat surfaces. 
Range of sizes up to 120in. by I5in. 


SNOW & CO. LTD. SHEFFIELD 


London Office : 58 Victoria St.,,London, S.W.1 Birmingham Office: Daimler House, Paradise St. 
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METAL PROCESSING CHEMICALS 
Approved by Admiralty, War Office and Air Ministry 


SPECIALISTS in intermediate Metal Finishing 


An “Immersion ’’ process tor removal ot oxide 
films from Aluminium and its alloys prior to spot- 
welding. Ensures paint adhesion. ree plant 


required. Storage up to 72 hours prior 
Used at room temperature. 


Also manufacturers of : 
STRIPALENE—for removing grease, dirt and oil, 
, FERROMEDE—temporary rust preventative, FERROCLENE— 
Rust and scale remover—Corrosion prevention. 


Our own trained technicians available all over the country to call and 
discuss your problems. Write for full details of specialised service 


SUNBEAM ANTI-CORROSIVES LTD. 


MANUFACTURING CHEMISTS AND COWSULTING ENGINEERS 
ELECTROLYTE WORKS, 9a, LADBROKE GROVE. LONDON, W.11 








YICS FIXTURES PRESS TOOLS 
SPECIAL PURPOSE MACHINES 
CAUCES 








TOOL ROOM SERVICE |: 

ET OS SOLVE YOUR ' 
PRODUCTION PROELEMS 

renee ee AMLANCED UPTODATE PREQSION PUNT - NG bonsas oY GB 

RATCLIFFE TOOL C°L: UE 

GORST ROAD, LONDON, N.W.10. Telephone : ELGar 6693 R 


Breach Works : Coed Coch Read, Old Colwyn, Nerth Wales. "Phone : Old Colwyn 5288 
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r~GChoen« vn net. 
S SHAW & CO.LTD 
WWE Tie BY 8 


Reed-Prentice 10H 2202. Injection Moulding Machine, 600 ton mould locking pressure 
enables mouldings up to 210 sq. in. to be made. 


REED-PRENTICE 
PLASTIC INJECTION MOULDING MACHINES 


Fully hydraulic and entirely self-contained. Equipped with four electrically-operated 
timing clocks, which can be set to give fully automatic operation up to a two-minute 
cycle. Single cycle or manual operation is available. Centralised control panel. 

Heating cylinder scientifically designed with zoning of temperature obtained through Dual 
Pyrometer control, ensuring efficient plasticizing of material. Automatic pressure lubrica- 
tion to link mechanism and die-plate bearings on each stroke of machine. Sliding type safety 
doors with hydraulic and electric interlock, mounted on needle roller bearings for easy 
operation. Improved toggle mechanism, providing high locking pressure on die plates. 
Hydraulically operated by self-contained motor-driven, 2-stage rotary oil pump with base 
of machine forming oil reservoir. Machines of British and American manufacture can be 
supplied subject to Board of Trade Licences. 


4, 8, 12, 16 and 22*oz. capacities available. Catalogue on request 


*EARLY DELIVERY 


Please send enquiries te: 


ALFRED HERBERT LTD. COVENTRY 


SOLE SELLING AGENTS FOR PLASTICS MACHINERY IN GREAT BRITAIN, INDIA, FRANCE & ITALY FOR 


T. H. & J. DANIELS LTD., STROUD, GLOS. FRANCIS SHAW & CO. LTD., MANCHESTER 
REED-PRENTICE CORPORATION, WORCESTER, MASS., U.S.A. 








JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 





The 
Technically Controlled Castings 
Group 


(TECONIC 


REGISTERED TRACE MARK —— 








Member 
Shotton Bros., Limited, 
Oldbury, near Birmingham. 














CONCENTRIC CENTERING BY THE 


M.R.E. 


CENTERING MACHINE 


The illustration shows our Double Headed 
Centering Machine for accurately centering 
both ends of a component within limits of 
001” at production rates of up to 500 per 
hour using unskilled labour. One stroke of 
the tailstock centralises, secures and centres 
both ends. Illustrated leaflet on request. 


Single Headed and Bench Models are also available. 


MANCHESTER REPETITION 
ENGINEERS LTD. 


DEPT. 5 . REYNOLD WORKS . CHELL STREET . MANCHESTER, 12 . Tel. RUSholme 5112 




















5112 
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CRAVEN 


Machine Tools 


For the heavy engineering industries, steel works, ship- 
building, railways, and for automobile, aero and diesel 
engine ae. 


Vertical 
Boring and 
Turning 
Mills 
com 
$° 0” to BW’ 0” 
diameter swing 


12’ 0” Model 





Planing 
Machines 
from 
§’ 0” to 20’ 0” 
between uprights 








8’ 0’ x 5’ 0’ x 12’ 0” 
stroke 
Planing Machine 





“ aes te, he ASB eS: oe Aeras? : 
CRAVEN BROTHERS Eieachasten LIMITED 
VAUXHALL WORKS REDDISH STOCKPORT 
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DESIGNED FOR A PURPOSE... 
BUILT FOR SERVICE! 


Carter Small Power Electric Motors are designed to 
fill a specific purpose... are built to give lasting 
service 

Available in H.P. from 1/200 to 1, with or without 
reduction gear, they will fit the jobs ' you have in hand 
or those you have in mind. Write now for further 
information. 


CARTER4Zec 4.4 iow 


For Sewing Machines, Fans, Blowers, Grinding & Polishing 
Motors, Spur, Gear Reduction Motors, Integral Worm 
Gear Motors. 





This is a Carter Motor fitted with 
gear unit suitable for fan control. 
Single, double and treble reduction 
ratios from 8 to 125,000 to |. 


CARTER ELECTRICAL Co. Ltd., Eastern Works, EASTERN AVENUE, ROMFORD, ESSEX. Tel. Romford 2525 

















GEARS OF 
ALL KINDS 
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° T = TECNABILITY 


E = EFFICIENCY 
C = CAPABILITY 
P = PROBLEM 


T+E+C 
P 


= SATISFACTION 


FOR SATISFACTION : 

send your enquiries for 
LIGHT PRECISION MACHINERY, 

JIGS, FIXTURES, etc. to 


TECNAPHOT LIMITED 
TECNA WORKS RUGBY 


TEL. : RUGBY 4145 











Weyeeld miivel core): 
NEW SHEET 
METAL 
1 £O) 39.68) Ce 

PLANT 


e Press Brakes 


SHEET METAL 
TECHNICIANS LTD. 


John W. Langton, M.B.E., B.Sc., 
M.1 Mech.E., Managing Director 


Engineering Division, 
BRIDGE ST., MORLEY, Nr. LEEDS 


and SHIPLEY, Yorkshire Tel. Morley 57 
SEND FOR LEAFLET 
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@“1IT’S THE CENTRE THAT 
CARRIES THE LOAD” 


Here are two centres designed and proved 
by tests to give greater efficiency on 
modern Production Machines 


‘ARCHER’ 


ROLLER AND BALL BEARING 


REVOLVING CENTRE 


is constructed to stand up 

to the higher speeds and 

heavier cutting loads which 

modern cutting tools and 

machines demand. Its 

special features are: 

1.—Short overhang. 

2.—Fully protected bear- 

ings. 
3.—Centre spindle with bearings both ends. 


The Uxauay SUPER-CENTRE 
FITTED WITH HIGH SPEED STEEL INSERT 

HIGH SPEED STEEL is ideal for Lathe Centres 

because it stands up against the friction-heat without 

disintegrating. Wear is reduced to a 

minimum, and the centre can be reground 

equal to new without the need of rehard- 

ening. The “ARCHER” 

Super-Centre hasnow become 

the standard in many effici- 

ently equipped 

works. 





MILLHOUSES: SHEFFIELD.8 








World famous for their Riveting 
hammers, Holmans produce a full 
range of pneumatic tools. 





Riveting Hammers. The “X” series has long 
been the first choice for medium work. Now the “ER” group 
has been added to the range: the ER’s are heavy duty tools 
capable of closing cup rivets of all sizes up to 1§ in. 


Chipping & Caulking Hammers. These are tools that all operators 
like to use and the full range enables the right tool to be used 
for the right job. The Throttle Valve gives full control of weight 
of strike from light taps to full force blows. The adjustable 
Exhaust Deflector and the sensible grip make for comfortable 
working. 
Grinding & Fettling Tools. The Rotogrind series gives a choice of tools with a wide variety of 
application. 0/1 is the high speed job. Its weight is 4 lbs. all on and it willrevup to 16,000 R.PM. 
Its light weight makes it a first-class tool for such delicate jobs as. die dressing and its power 
speed make it suitable for much general purpose work. 

Sizes 2 and 4 will take eny grinding or fettling work that comes their way, their power/weigh 
ratio is very high and they are the ideal tools to carry fast cutting wheels. No. 5 is the Surface 
Type grinder and fettler, ideal for fettling large castings, and smoothing off welds. 


May we send you fuller details ? 


PNEUMATIC TOOL | 


The first name for lasting service 


RN PRY . 
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HOLMAN BROS LTD+ CAMBORNE - ENGLAND 
Tw c TP. 164 
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